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฀m฀o฀d฀e฀l฀s฀ ฀o฀f฀ ฀c฀a฀n฀c฀e฀r฀ ȋ ?ǡ ? ?ǡ ? ?ȌǤ฀ ฀T฀h฀u฀sǡ฀ ฀t฀h฀e฀r฀e฀ ฀i฀s฀ ฀a฀ ฀b฀o฀d฀y฀ ฀o฀f฀ ฀e x฀p฀e฀r฀i฀m e฀n t฀a฀l e v i d n฀c฀e฀ ฀i฀n฀d฀i฀c a t i n฀g฀ ฀t฀h฀a฀t฀ ฀L฀O฀X฀ ฀a฀n฀d฀ ฀L฀O฀X฀L ?฀ ฀f฀a฀c฀i฀l฀i฀t฀a฀t฀e฀ ฀t฀h฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀o฀f฀ ฀m฀e฀t฀a฀s฀t฀a s e s  i n  d฀i s a n  ฀o฀r g฀a฀n฀sǡ฀ ฀s฀u฀c฀h  a฀s฀ ฀t฀h฀e฀ ฀l฀u฀n฀g฀sǡ฀ ฀l฀i฀v฀e฀rǡ฀ ฀a฀n฀d฀ ฀b฀r฀a฀i฀nǤ฀ ฀S฀u฀r฀p฀r฀i฀s฀i฀n฀g฀l฀yǡ฀ ฀l฀i฀t฀t฀l฀e฀ ฀is฀ ฀k฀n o w฀n  r e g ar d i n g  ฀t฀h฀e  ฀r o l฀e  ฀o฀f฀ ฀L O X฀ p฀r฀o฀t฀e฀i฀n฀s฀ ฀d฀u฀r฀i฀n฀g฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀s฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǤ฀ ฀ ฀ ฀)฀n฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀sǡ฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀c฀a฀n฀c฀e฀r฀ ฀c฀e฀l฀l฀s฀ ฀r฀e฀s฀i฀d฀i฀n฀g฀ i n  t h e  b฀o฀n฀e฀ ฀m a r r o w฀ a l t฀e฀r฀ ฀t฀h฀e฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀o฀f฀ ฀b฀o฀n฀eǦ฀r฀e฀s฀o฀r฀b฀i฀n฀g฀ ȋ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀sȌ฀ ฀a฀n฀d฀ ฀b฀o฀n฀eǦ฀f฀o฀r฀m i฀n฀g฀ ȋ฀o฀s฀te o฀b฀l฀a฀s฀t sȌ฀ ฀c฀e l฀l s  a n d  ฀h฀i฀j฀a฀c฀k฀ ฀s฀i฀g฀n฀a฀l฀s฀ ฀c฀o฀m฀i฀n฀g฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀t฀r฀i฀x฀ ȋ ? ?ȌǤ฀ ฀B฀y d i s r u฀p i฀n g  ฀t฀h฀e฀ ฀p฀h฀y฀s฀i฀o฀l o฀g i c a l  ฀b฀a฀l฀a฀n฀c฀e฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀b฀o฀n฀e฀ ฀r฀e฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀b฀o฀n฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǡ฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀c฀e฀l l฀s฀ ฀t฀he r e f o r฀e฀ ฀p฀r฀o฀m o t e  ฀s฀k฀e฀l฀e฀t฀a฀l฀ ฀d฀e฀s฀t฀r฀u฀c฀t฀i฀o฀nǤ฀T฀h฀e฀ ฀d e t฀e c t i฀o฀n฀ ฀r฀a฀t฀e฀ ฀o฀f฀ ฀d฀i฀s฀s฀e฀m฀i฀n฀a฀t฀e฀d฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ȋ฀D฀T฀CȌ฀ ฀i฀n฀ ฀t฀h฀e฀ b฀o฀n ฀m฀a฀r฀r฀o฀w฀ ฀f฀r฀o฀m฀ ฀c฀o฀l฀o฀r฀e฀c฀t฀a฀l฀ ฀c฀a฀n฀c฀e฀r฀ ȋ฀C฀R฀CȌ฀ ฀p฀a฀t฀i฀e฀n฀t฀s฀ ฀r฀e฀c฀e฀i฀v฀i฀ng  c u฀r a t i v฀el y  ฀i฀n฀t฀e฀n฀d e d  s u฀r g e฀r฀y฀ ฀i s   ? ? ?฀ ฀a฀n฀d฀ ฀t฀h฀e฀i฀r฀ ฀p฀r฀e฀s฀e฀n฀c฀e฀ ฀i฀s฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀ ฀p฀o฀o฀r฀ ฀c฀l฀i฀n฀i฀c฀a฀l฀ ฀o฀u฀t฀c฀om e฀ ȋ ? ?ǡ ? ?ȌǤ  T h฀i฀s  ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀ ฀r฀a฀t฀e฀ ฀i฀s฀ ฀r฀e฀l฀a฀t฀i฀v฀e฀l฀y฀ ฀h฀i฀g฀h฀ ฀a฀n฀d฀ ฀c฀o฀m฀p฀a฀r฀a฀b฀l฀e฀ ฀t฀o฀ ฀w h a t  i s  o b s฀e฀r฀v฀e฀d฀ ฀i฀n฀ ฀b฀o฀n฀eǦ t฀r฀o฀p฀i฀c฀ ฀c฀a฀n฀c฀e฀r฀s฀ ฀s฀u฀c฀h฀ ฀a฀s฀ ฀b฀r฀e฀a฀s฀t฀ ฀c฀a฀n฀c฀e฀r฀ ȋ฀a฀b฀o฀u฀t฀  ? ? ?Ȍ฀ ȋ ? ?Ȍǡ฀ ฀w฀h฀ic h฀ i s  ฀i฀n฀ ฀i n฀t฀r฀i g u฀i n g  ฀c฀o n฀t฀r฀a฀s฀t฀ t o  ฀t฀h฀e฀ ฀ l฀ o฀ w฀  ฀ i฀ n฀ c฀ i฀ d฀ e฀ n฀ c฀ e฀  ฀ o฀ f฀  ฀ o฀ v฀ e฀ r฀ t฀  ฀ b฀ o฀ n฀ e฀  ฀ m฀ e฀ t฀ a฀ s฀ t฀ a฀ s฀ e฀ s฀  ฀ i฀ n฀  ฀ C฀ R฀ C฀  ȋ ? ?ȌǤ฀  ฀ A฀  ฀ c฀ u฀ r฀ r฀ e฀ n฀ t฀  ฀ hy p฀o฀t฀h฀e s i s฀ ฀g a i฀n฀i฀n฀g  ฀g฀r฀o฀u฀n฀d฀ ฀i฀s฀ ฀t฀h฀a฀t฀ ฀D฀T฀C฀s฀ ฀m฀a฀y฀ ฀b฀e฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀a฀t฀i฀v฀e฀ ฀o฀f฀ ฀d฀o฀r฀m฀a฀n฀t฀ ฀t฀u฀m o r  c e l฀l฀s฀ ฀w i฀t h฀ ฀t฀h฀e฀ ฀a฀b i฀l฀i฀t฀y฀ ฀t฀o฀ ฀e฀s฀c฀a฀p฀e฀ ฀d฀o฀r฀m฀a฀n฀c฀y฀ ฀u฀p฀o฀n฀ ฀r฀e฀c฀e฀i฀v฀i฀n฀g฀ ฀ap p r o r i฀a t  ฀s฀t฀i฀m u l i฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀m฀i฀c฀r฀o฀e฀n฀v i r o n e฀n฀t฀ ȋ ? ?ȌǤ฀ ฀G฀i฀v฀e฀n฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀L฀O฀X฀ ฀i฀n฀ ฀d฀r฀i฀v฀i฀n฀g฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀c฀r฀o฀s฀s฀l฀i฀n฀ki฀n g  a n d  ฀e x฀t ra c e l l u l฀a r฀ ฀m a฀t r i x  s฀t฀i฀f฀f฀n฀e฀s฀s฀ ȋ ?Ȍǡ฀ ฀w฀e฀ ฀h฀y฀p฀o฀t฀h฀e฀s฀i฀z฀e฀d฀ ฀t฀h฀a฀t฀ ฀L฀O฀X฀ ฀i฀n฀ ฀C฀R฀C฀ ฀m฀a฀y฀ ฀b฀e฀ ฀o฀n฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀f฀a฀c฀t฀o฀r฀s฀ t฀h a  ฀e฀n d฀o฀w฀ D฀T C s  w i฀t฀h฀ ฀f฀u฀l฀l฀ ฀c฀o฀m฀p฀e฀t฀e฀n฀c฀e฀ ฀f฀o฀r฀ ฀a฀g฀g฀r฀e฀s฀s฀i฀v฀e฀ ฀c฀o฀l฀o฀n฀i฀z฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀b฀o฀n฀eǤ ) n t e r e s t i฀n g฀l฀yǡ  i t฀ ฀h a s  b e฀e n฀ v e r฀y฀ ฀r฀e฀c฀e฀n฀t฀l฀y฀ ฀s฀h฀o฀w฀n฀ ฀d฀u฀r฀i฀n฀g฀ ฀t฀h฀e฀ ฀c฀o฀u฀r฀s฀e฀ ฀o฀f฀ ฀t฀h฀i฀s฀ ฀s฀t฀u฀d฀y฀ ฀t฀h฀a฀t฀ ฀h y฀p o x i฀aǦ i n d฀u฀c e฀d฀ ฀L฀O X  i n฀ b฀r฀e฀a฀s฀t฀ ฀ c฀ a฀ n฀ c฀ e฀ r฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ g฀ e฀ n฀ e฀ r฀ a฀ t฀ e฀ s฀  ฀ p฀ r฀ e฀ m฀ e฀ t฀ a฀ s฀ t฀ a฀ t฀ i฀ c฀  ฀ o฀ s฀ t฀ e฀ o฀ l฀ y฀ t฀ i฀ c฀  ฀ l฀ e฀ s฀ i฀ o฀ n฀ s฀  ฀ i฀ n฀  ฀ a฀ n฀ i฀ ma฀l s  t h฀r฀o u g฀h฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀N฀F฀A฀T฀c ?ǡ฀ ฀a฀ ฀m฀a฀s฀t฀e฀r฀ ฀r฀e฀g฀u฀l฀a฀t฀o฀r฀ ฀o฀f฀ ฀o฀s฀t฀e฀o฀c฀ls฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ȋ ? ?ȌǤ฀ (฀e฀r฀eǡ฀ w฀e฀ ฀i฀n฀v฀e฀s฀t฀i฀g฀a฀t฀e฀d฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀LO X a n d  i t s  ฀r e g u฀l฀a฀t฀o฀r฀ ฀(฀)฀FǦ ?α  i฀n  C฀R C  ฀b o n e  ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀sǤ฀ ฀ ฀ 
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Materials and Methods฀ 
Reagents, human CRC cell lines, and animals. ฀A฀l฀l฀ ฀c฀h฀e฀m฀i฀c฀a฀l฀s฀ ฀w฀e฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀S฀i฀g฀m฀aǦ฀A฀l฀d฀r฀i฀c฀h฀ ȋ฀B฀u฀c฀h฀sǡ฀ ฀S฀w฀i฀t฀z฀e฀r฀l฀a฀n฀dȌǡ฀ ฀u฀n฀l฀e฀s฀s฀ ฀o฀t฀h฀e฀r฀w฀i฀s฀e ฀s฀p e c฀i฀f฀i฀e฀dǤ฀  P r i฀ m฀ e฀ r฀  ฀ p฀ a฀ i฀ r s  u฀ s฀ e฀ d฀  ฀ f o฀ r฀  ฀q฀u฀a฀n฀t฀i฀t฀a฀t฀i฀v฀e฀ ฀r฀e฀a฀lǦ฀t฀i฀m฀e฀ ฀P฀C฀R฀ ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀a฀r฀e฀ ฀l฀i฀s฀t฀e฀d฀ ฀i฀n฀ ฀S฀u฀p฀p l฀e฀m฀e n t฀a฀r yT a฀ b฀ l฀ e฀  ฀ S ?Ǥ  (฀ u฀ m฀ a฀ n  C R฀ C฀  ฀c฀e฀l฀l฀ ฀l฀i฀n฀e฀s฀ ฀w฀e฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀A฀T฀C฀C  ȏ (฀c฀t ? ? ?฀ ฀a฀n฀d  (฀T ? ?฀ ȋ฀y฀e฀a฀r฀  ? ? ? ?ȌǢ L฀S ? ? ?฀T฀r  ȋ฀y฀e฀a฀r฀  ? ? ? ?ȌȐǤ฀ ฀ ฀T฀h฀e฀y฀ ฀w฀e฀r฀e฀ ฀t฀e฀s฀t฀e฀d฀ ฀f฀o฀r฀ ฀a฀u฀t฀h฀e฀n฀t฀i฀c฀a฀t฀i฀o฀n฀ ฀b฀y฀ ฀D฀N฀A฀ ฀f฀i฀n฀g฀e฀r฀p฀r฀i฀n฀t฀i฀n฀g฀ u฀s฀i฀n฀g฀ ฀s฀h฀o฀rt฀ t฀a n d฀e฀m  ฀ r฀ e฀ p฀ e฀ a฀ t฀  ȋ฀ S฀ T฀ RȌ฀  ฀ m฀ e฀ t฀ h฀ o฀ d฀  ฀ i฀ n฀   ? ? ? ?Ǥ฀  T h฀e฀ ฀m฀u฀t฀a t i฀o฀n฀ ฀i฀n฀ t฀h฀e฀ ras  p r o t฀oǦ฀o฀n฀c฀o฀g฀e฀n฀e฀ ฀w฀a฀s฀ ฀t฀e฀s฀t฀e฀d฀ ฀i฀n฀  ? ? ? ?Ǥ฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀i฀n฀t฀a฀i฀n฀e฀d฀ ฀i฀n฀ ฀R฀P฀M฀)Ǧ ? ? ? ?Ǧ฀G฀l฀u฀t฀a฀m a x  ȋ฀)฀n฀v฀i tr o g e nȌ฀ ฀w฀i฀t฀h฀  ? ? ฀ȋ฀vȀ฀vȌ฀ ฀f฀e฀t฀a฀l฀ ฀c฀a฀l฀f฀ ฀s฀e฀r฀u฀m฀ ȋ฀F฀C฀SȌ฀ ȋ฀L฀i฀f฀e฀ ฀t฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀sǡ C a฀r฀l s b฀a฀dǡ฀ ฀C Aǡ฀ ฀U฀S฀AȌǡ฀  ? ?฀m฀M฀ ฀(฀E P E฀Sǡ฀  ?฀m฀M฀ ฀s฀o฀d฀i฀u฀m฀ ฀p฀y฀r฀u฀v฀a฀t฀eǡ฀ ฀a฀n฀d฀  ?Ǥ ?฀m฀M฀ ฀n฀o฀n฀ ฀e฀s฀s฀e฀n฀t฀i฀a฀l฀ ฀a฀m฀i฀n฀o฀ ฀a฀c฀i฀d฀s฀ ȋ )฀n฀v฀i฀t฀r o g฀eȌ฀ ฀a฀t   ? ?฀  ?฀CǤ฀ ฀(฀T ? ?฀ ฀a฀n฀d฀ ฀L฀S ? ? ?฀T฀r฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀i฀n฀ ฀D฀M฀E฀MǦ฀g฀l฀u฀t฀a฀m฀a฀x฀ ȋ฀)฀n฀v฀i฀t฀r฀o฀g฀e฀nȌǡ฀  ? ? ?  ȋ vȀ฀vȌ  ฀F฀C฀S  ฀a n d   ? ?Ɋ฀gȀ m l  ฀g฀e฀n฀t฀a฀m฀y฀c฀i฀nǤ฀ ฀T฀h฀e฀s฀e฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀f฀i฀r฀s฀t฀ ฀t฀r฀a฀n฀s฀d฀u฀c฀e฀d฀ ฀w฀i฀t฀h฀ ฀le฀n฀t฀i v i฀r฀a l  sh R N฀A฀ p a r t i c l e฀s฀ ฀t฀a฀r฀g฀e฀t฀i n g฀ 
LOX฀ ȋ฀s฀h฀L฀O฀XȌ฀ ฀o฀r฀ ฀a฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀s฀e฀q฀u฀e฀n฀c฀e฀ ȋ฀s฀h฀C฀T฀LȌ฀ ฀t฀h฀e฀n฀ ฀c฀oǦ฀t฀r฀a฀n฀s d฀u฀c e d฀ ฀w i t฀h฀ ฀p฀a฀r t i c l฀e฀s฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀ ฀a฀n฀ ฀e฀m฀p฀t฀y฀ ฀v฀e฀c฀t฀o฀r฀ ȋ฀E฀VȌ฀ ฀o฀r฀ ฀a฀ LOXǦ e x฀p฀r฀e฀s฀s฀i฀n฀g฀ v e฀c฀t฀o฀r  ȋ L฀O฀X ?Ȍ฀ ฀u฀n฀d฀e฀r฀ ฀t฀h฀e฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀o฀f฀ ฀a฀ ฀d฀o฀x฀y฀c฀y฀c฀l฀i฀n฀e฀ ȋ฀d฀o฀xȌǦ฀i฀n฀d฀u฀c฀i฀b฀l฀e฀ ฀p฀r฀o฀m฀o฀t฀e฀rǡ฀ ฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ d฀e฀s฀c฀r฀i฀b฀e฀d ȋ ?ȌǤ  T฀ r฀ a฀ n s d u฀ c฀ e d  c฀ e฀ l฀ l฀  ฀l฀i฀n฀e฀s฀ ฀i฀n฀i฀t฀i฀a฀l฀l฀y฀ ฀c฀a฀l฀l฀e฀d฀ ฀s฀h฀C฀T฀LȀ฀E฀Vǡ฀ ฀s฀h฀L฀O฀XȀ฀E฀V฀ ȋ฀c฀e฀l฀l฀s฀ ฀s฀i฀l฀e฀n฀c฀e฀d฀ f฀o฀r฀ ฀en d o g฀e฀n฀o฀u฀s฀ LOXȌ  a n d฀ ฀s฀h฀C฀T฀LȀ฀L฀O฀X ?฀ ȋ฀c฀e฀l฀l฀s฀ ฀o฀v฀e฀r฀e฀x฀p฀r฀e฀s฀s฀i฀n฀g฀ LOX  ฀ i฀ n฀  a฀ n฀  i n฀ d u฀ c฀ i฀ b฀ l฀ e฀  ฀ m฀ a฀ n฀ n฀ e฀ rȌ฀  ȋ ?Ȍ฀  ฀ w฀ e฀ r฀ e฀  ฀ n฀ a฀ m฀ e฀ dǡ฀  ฀ r฀ e฀ s฀ p฀ e฀ c฀ t฀ i฀ v฀ e฀ l฀ yǡ฀  ฀ C฀ t฀ r฀ lǡ฀  ฀ L฀ O฀ XǦ฀  ฀ a฀ n฀ d฀  ฀ L฀ O฀ X ?฀  ฀ f฀ o฀ r฀  ฀ b฀ r฀ e฀ v฀ i฀ t฀ yǤ฀  ฀ A฀ d฀ d฀ i฀ t i฀ o฀ n฀ a฀ l฀ l฀ yǡ฀  ฀ C฀ t r฀ l  a฀ n฀ d฀  ฀ L฀ O฀ X ?฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ w฀ e฀ r฀ e฀  ฀ c฀ oǦ฀ t฀ r฀ a฀ n฀ s฀ d฀ u฀ c฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ l฀ e฀ n฀ t฀ i฀ v฀ i฀ r฀ a฀ l฀  ฀ s฀ h฀ R฀ N฀ A฀  ฀ p฀ a฀ r฀ t฀ i฀ c฀ l฀ e฀ s฀  ฀ t฀ a฀ r฀ g฀ e฀ t฀ i฀ n฀ g฀  HIF-1a  ȋ฀ C฀ t r lȀ (฀ )฀ F ?αǦ฀ ฀a n d฀ ฀L฀O฀X ?Ȁ฀(฀)฀F ?αǦǡ฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yȌǡ฀ ฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ȋ ?ȌǤ฀ ฀ ฀ ฀F฀o฀u฀rǦ฀w฀e฀e฀kǦ฀o฀l฀d฀ ฀f฀e฀m฀a฀l฀e฀ ฀B฀a฀l฀bȀ฀c฀ ฀i฀m฀m฀u฀n฀o฀c฀o฀m฀p฀r฀o฀m฀i฀s฀e฀d฀ ฀m฀i฀c฀e฀ ฀w฀er฀e฀ ฀p u฀r฀c฀h฀a฀s฀e฀d  f฀r฀o฀m  ฀J฀a฀n฀v฀i฀e฀r฀ ȋ฀S฀a฀i฀n฀tǦ฀B฀e฀r฀t฀h฀e฀v฀i฀nǡ฀ ฀F฀r฀a฀n฀c฀eȌǤ฀ ฀A฀n฀i฀m฀a฀l฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀i฀n฀t฀a฀i n฀e฀d฀ ฀i n  ฀a  ? ?Ǧ฀h฀ ฀l฀i฀g฀h฀tǦ฀d฀a฀r฀k  ฀c฀y฀c฀l฀e฀ ฀a฀n฀d฀ ฀g฀i฀v฀e฀n฀ ฀f฀r฀e฀e฀ ฀a฀c฀c฀e฀s฀s฀ ฀t฀o฀ ฀f฀o฀o฀d฀ ฀a฀n฀d฀ ฀w฀a฀t฀e฀rǤ฀ ฀A฀l฀l฀ ฀p฀r฀o฀c฀e฀du r e s  i n v o l฀v฀i฀n฀g฀ ฀a฀n i฀m฀a l฀sǡ฀ ฀i฀n฀c฀l฀u d฀i฀n฀g฀ ฀t฀h฀e฀i฀r฀ ฀h฀o฀u฀s฀i฀n฀g฀ ฀a฀n฀d฀ ฀c฀a฀r฀eǡ฀ ฀t฀h฀e฀ ฀m฀e฀t฀h฀o฀d฀ ฀b฀y฀ ฀w฀h฀i฀c฀h฀ ฀t฀h฀e฀y฀ ฀w฀e฀r฀e฀ ฀c฀u฀l฀l e dǡ฀ a n d  e x p e r i m e n฀t a l  
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฀p฀r฀o฀t฀o฀c฀o฀l฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ ฀i฀n฀ ฀a฀c฀c฀o฀r฀d฀a฀n฀c฀e฀ ฀w฀i฀t฀h฀ ฀a฀ ฀c฀o฀d฀e฀ ฀o฀f฀ p r฀a฀c฀t฀i฀c฀e฀ ฀e s t b l i s h e d  b y฀ t h e  l o฀c฀a฀l  ฀e฀t฀h฀i฀c฀a฀l฀ ฀c฀o฀m฀m฀i฀t฀t฀e฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀U฀n฀i฀v฀e฀r฀s฀i฀t฀y฀ ฀o฀f฀ ฀L฀y฀o฀nǤ฀ 
Immunohistochemistry.฀ ฀C฀R฀C฀ ฀t฀i฀s฀s฀u฀e฀ ฀s฀p฀e฀c฀i฀m฀e฀n฀s฀ ȋ฀p฀r฀i฀m฀a฀r฀y฀ ฀t฀u฀m฀o฀r฀s฀ ฀a฀n฀d฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀sȌ฀ ฀w฀e฀r฀e฀ ฀o฀b฀t฀a฀i฀n฀e฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀D฀e฀p฀a฀r฀t฀m฀e฀n฀t฀ ฀o฀f฀ ฀P฀a฀t฀h฀o฀l฀o฀g฀yǡ฀ ฀(฀o฀s฀pi c฀e฀s฀ ฀C฀i฀v฀i฀l s d฀ e  ฀ L y฀ o฀ nǤ฀  ฀ T฀ u m฀ o r  ฀ s฀ e฀ c฀ t฀ i฀ o฀ n฀ s฀  ȋ ? ?฀ mȌ฀  ฀ w฀ e฀ r฀ e฀  ฀ d฀ eǦ฀ p฀ a฀ r฀ a฀ f฀ f฀ i฀ n฀ i฀ z฀ e฀ dǡ฀  ฀ t฀ r฀ e฀ a฀ t฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ pe p฀ s฀ i฀ n฀  ฀ f฀ o฀ r฀   ? ?Ǧ m฀i n  a t฀  ? ? ?฀C฀ ȋ฀Z฀y฀m฀e฀dǡ฀ ฀)฀n฀v฀i฀t฀r฀o฀g฀e฀n ?฀ ฀C฀a฀r฀l฀s฀b฀a฀d฀ ฀U฀S฀AȌǡ฀ ฀a฀n฀d฀ ฀p฀r฀o฀c฀e฀s฀s฀e฀d฀ ฀f฀o฀r฀ ฀i฀m฀m฀u฀n฀o฀h฀is฀t o฀c฀h฀e m฀i฀c฀a฀l  s t a i฀n฀i฀n฀g฀ ฀u฀s฀i฀n฀g฀ ฀a  ฀L฀O฀X฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ȋ ?ǣ ? ? ?฀ ฀d฀i฀l u฀t฀i฀o฀nǢ฀ ฀a฀b ? ? ? ? ?฀ ฀A฀b฀c฀a฀mȌǤ฀ ฀ 
LOX activity measurement.฀  ฀ L฀ O฀ X฀  ฀ a฀ c฀ t฀ i฀ v฀ i฀ t฀ y฀  ฀ w฀ a฀ s฀  ฀ m฀ e฀ a฀ s฀ u฀ r฀ e฀ d฀  ฀ u฀ s฀ i฀ n฀ g฀  ฀ a฀  ฀ f฀ l฀ u฀ o฀ r฀ e฀ s฀ c฀ e฀ n฀ t฀  ฀ a฀ s฀ s฀ a฀ yǡ฀  ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀ ฀t฀o฀ ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀rǯ฀s฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ȋ฀a฀b ? ? ? ? ? ?฀ ฀Ab c a mȌǤ฀ ฀ 
ELISA. ฀C฀o฀n฀d฀i฀t฀i฀o฀n฀n฀e฀d฀ ฀m฀e฀d฀i฀a฀ ฀f฀r฀o฀m฀ ฀L฀O฀XǦ฀ ฀a฀n฀d฀ ฀L฀O฀X ? ?฀(฀c฀t ? ? ?฀ ฀w฀e฀r฀e฀ ฀c฀o฀l฀le c t฀e฀dǡ฀ ฀a฀n฀d  )฀LǦ ?฀ ฀w a฀s฀ ฀m฀e฀a฀s฀u฀r฀e฀d฀ ฀b฀y฀ ฀E฀L฀)฀S฀Aǡ฀ ฀a฀c฀c฀o฀r฀d฀i฀n฀g฀ ฀t฀o฀ ฀ ฀m฀a฀n฀u฀f฀a฀c฀t฀u฀r฀e฀rǯ฀s฀ ฀i฀n฀s฀t฀r฀u฀c฀t฀i฀o฀n฀s฀ ȋ฀Cl i n i s c i฀e฀n฀c฀e฀sȌǤ฀  
Protein extraction and Western blotting. ฀P฀r฀o฀t฀e฀i฀n฀s฀ ฀w฀e฀r฀e฀ ฀e฀x฀t฀r฀a฀c฀t฀e฀d฀ ฀i฀n฀ ฀R฀)฀P฀A฀ ฀b฀u฀f฀f฀e฀rǡ฀ ฀e฀l฀e฀c฀t฀r฀o฀p฀h฀o฀r฀e฀s฀e฀d฀ ฀o฀n฀ ฀a฀ ฀S฀D฀SǦ฀p฀o฀l฀y฀a฀c฀r฀y฀l฀a฀m฀i฀d฀e฀ ฀g฀e฀l฀ ȋ฀L฀i฀f฀e฀ ฀t฀e฀ch n o l฀o฀g฀i฀e฀sȌǡ  t h฀e n  t r n s f r r e฀d฀ ฀o฀n฀t฀o  ฀n฀i฀t฀r฀o฀c฀e฀l฀l฀u฀l฀o฀s฀e฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀s฀ ȋ฀M฀i฀l฀l฀i฀p฀o฀r฀eǡ฀ ฀B฀i฀l฀l฀e฀r฀i฀c฀aǡ฀ ฀M฀AȌ฀ ฀a฀n฀d฀ ฀p฀r o t e฀i฀n฀s฀ ฀w e r e  p r o b e d฀ ฀w฀i฀t฀h฀ ฀a฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ฀a฀g฀a฀i฀n฀s฀t฀ ฀S฀T฀A฀T ?฀ ȋ฀(฀P ? ? ? ? ? ? ?ǡ฀  ?ǣ ? ? ?฀ ฀d฀i฀l u฀t฀i฀o฀nǡ฀ S฀i฀g maȌǡ  ฀ T฀A฀T ?฀Y ? ? ? ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o฀nǡ฀ ฀C฀e฀l฀l฀ ฀S฀i฀g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀S฀r฀c฀ ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o nǡ C e฀l฀l  S฀i g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀S฀r฀c฀Y ? ? ?฀ ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o฀nǡ฀ ฀C฀e฀l฀l฀ ฀S฀i฀g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀F฀A฀K฀ ȋ ? ?Ǧ ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i l฀u฀t฀i฀o฀nǡ  U฀p฀s t฀a฀t฀eȌǡ฀ ฀F฀A฀K฀Y ? ? ? ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o฀nǡ฀ ฀C฀e฀l฀l฀ ฀S฀i฀g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀A฀k฀t฀ ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l u t i o ǡ฀ ฀C e฀l฀l฀ ฀S฀i฀g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀A฀k฀t฀T ? ? ?฀ ȋ ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o฀nǡ฀ ฀C฀e฀l฀l฀ ฀S฀i฀g฀n฀a฀l฀i฀n฀gȌǡ฀ ฀t฀u฀b฀u฀l฀i฀n฀ ȋ฀T ? ? ? ?ǡ   ?ǣ ?ǡ ?  ฀ ฀d฀i u฀t i฀o฀nǡ  ฀S฀i฀g฀m aȌ฀ ฀o฀r฀ ฀G฀A฀P฀D฀(฀ ȋ฀a฀b ? ? ? ?ǡ฀  ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀o฀nǡ฀ ฀A฀b฀c฀a฀mȌǤ฀ ฀A฀f฀t฀e฀r฀ ฀i฀n c u b฀a฀t฀i฀o฀n  w฀it h  p฀r฀i฀m฀a฀r฀y฀ ฀a฀n฀t฀i฀b฀o฀d฀i฀e฀sǡ฀ ฀m฀e฀m฀b฀r฀a฀n฀e฀s฀ ฀w฀e฀r฀e฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀h฀o฀r฀s฀e฀r฀a฀d฀i฀s฀h฀ ฀p฀e฀r฀o฀x฀i฀d฀e฀ ȋ฀(฀R฀PȌǦ c o n฀j u g฀a฀t e฀d฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀g฀o฀a฀t฀ ฀a฀n฀t฀iǦ฀m฀o฀u฀s฀e฀ ȋ ?ǣ ?ǡ ? ? ?฀ ฀d฀i฀l฀u฀t฀i฀onǡ฀ B฀i฀o฀R฀a dȌ฀ ฀o r฀ ฀g ฀a฀t฀ ฀a฀n฀t฀iǦ฀r฀a฀b฀b฀i฀t฀ ȋ ?ǣ ?ǡ ? ? ?฀ d฀i฀l u t i฀o฀nǡ  ฀B i o฀R฀a฀dȌ฀ 
฀  ?
฀a฀n฀t฀i฀b฀o฀d฀yǤ฀ ฀)฀m฀m฀u฀n฀o฀s฀t฀a฀i฀n฀i฀n฀g฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀w฀i฀t฀h฀ ฀e฀n฀h฀a฀n฀c฀e฀d฀ ฀c฀h฀e฀m i฀l฀u฀m i ne s c e n c e  ȋ E฀C฀LȌ฀ ฀d฀e฀t฀e฀c฀t฀i฀o฀n฀ ฀s฀y฀s฀t฀e฀m฀ ȋ฀P฀e฀r฀k฀i฀n฀ ฀E฀l฀m฀e฀rȌǤ฀ ฀ 
Functional cell-based assaysǤ฀ ฀C฀t฀r฀lǡ฀ ฀L฀O฀XǦ฀ ฀a฀n฀d฀ ฀L฀O฀X ?฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ ?฀x ? ? ?Ȁ฀m฀lȌǡ  t฀r฀e฀a฀t฀e d฀ o r฀ ฀n฀o฀t฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀  ? ? ?µ M฀ β฀A P฀N  o r฀  ? ? ?฀ µ฀gȀ฀m฀l  ฀t฀o฀c฀i฀l฀i฀z฀u฀m฀a฀b฀ ȋ฀R฀o฀a฀c฀t฀e฀m฀r฀aǡ฀ ฀R฀o฀c฀h฀eȌǡ฀ ฀w฀e฀r฀e฀ ฀ c฀ u฀ l฀ t฀ u฀ r฀ e฀ d฀  ฀ f฀ o฀ r฀   ? ?฀ h฀  ฀ i฀ n฀  ฀ c฀ o฀ m฀ p฀ l฀ e฀ t฀ e฀  ฀ R฀ P฀ M฀ )฀  ฀ m฀ e฀ d฀ i฀ u฀ m฀  ฀ w฀ i฀ t฀ h฀ o฀ u฀ t฀  ฀ p฀ h฀ e฀ n฀ o฀ l฀  ฀ r฀ e฀ dǤ฀  ฀ C฀ on d i t i o฀n฀e d  ฀m฀e฀d฀i a฀ ฀ w฀ e฀ r฀ e฀  ฀ t฀ h฀ e฀ n฀  ฀ c฀ o฀ l฀ l฀ e฀ c฀ t฀ e฀ dǡ฀  ฀ c฀ e฀ n฀ t฀ r฀ i฀ f฀ u฀ g฀ e฀ d฀  ฀ a฀ n฀ d฀  ฀ s฀ t฀ o฀ r฀ e฀ d฀  ฀ a฀ s฀  ฀ a฀ l฀ i฀ qu฀ o฀ t s  a t฀  Ǧ ? ? ?฀C฀ ฀u฀ t฀i฀l  u s฀e฀dǤ฀ L O฀X฀ ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀a฀n฀a฀l฀y฀z฀e฀d฀ ฀b฀y฀ ฀w฀e฀s฀t฀er n฀ b l o t t i฀n฀gǡ  ฀a฀s  ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀cr i฀b e d  ȋ ?ȌǤ฀ ฀ ฀ ฀F฀o฀r฀ ฀c฀e฀l฀l฀ ฀a฀d฀h฀e฀s฀i฀o฀n฀ ฀a฀s฀s฀a฀y฀sǡ฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀ed  a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l y  d฀e s c r i฀b e฀d฀ ȋ ? ?ȌǤ฀ ฀B฀r฀i฀e฀f฀l฀yǡ฀  ? ?Ǧ฀w฀e฀l฀l฀ ฀t฀i฀s฀s฀u฀e฀ ฀c฀u฀l฀t฀u฀r฀e฀ ฀p฀l฀a฀t฀e฀s฀ ฀w฀e฀r฀e฀ ฀c฀oa฀t e d  w฀i t฀h฀ i฀n฀c r฀e฀a฀s฀i฀n฀g฀ ฀c฀o฀n c e n t฀r฀a฀t i฀o฀n฀s฀ ฀o฀f฀ ฀t฀y฀p฀eǦ฀)฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀o฀r฀ ฀f฀i฀b฀r฀o฀n฀e฀c฀t฀i฀n฀ ȋ ?Ǥ ? ?฀m฀gȀ฀c฀m ?  t o   ? ? ? m฀gȀ฀c฀m ?Ȍ฀ a฀n฀d฀ ฀i฀n฀c฀u b฀a฀t฀e฀d฀ ฀o฀v฀e฀r฀n฀i฀g฀h฀t฀ ฀a฀t฀  ? ?฀CǤ฀ ฀C฀e฀l฀l฀s฀ ȋ ? ? ? ? ?฀  c฀ e฀ l฀ l฀ sȀ ?Ǥ ?฀  ฀ m฀ lȀ฀ w฀ e฀ l฀ lȌ฀  ฀ w฀ e฀ r฀ e฀  ฀ s฀ t฀ a฀ r฀ v฀ e฀ d฀  ฀ f฀ o฀ r฀   ? ?฀  ฀ h฀ o฀ u฀ r฀ s฀  ฀ t฀ h฀ e฀ n฀  ฀ p฀ l฀ a฀ t฀ e฀ d฀  ฀ t฀ o฀  ฀e฀x฀t฀r฀a฀c฀e฀l฀l฀u฀l฀a฀r฀ ฀m฀a฀t฀r฀i฀x฀ ฀p฀r฀o฀t฀e฀i฀n฀s฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀n฀ ฀a฀t฀  ? ? ?฀C฀ ฀i฀n฀ a฀  ? ?฀ C฀O ?฀ ฀a฀t฀m o s฀p฀h฀e฀r฀eǤ  ฀A฀f฀t฀e฀r฀ ฀w฀a s h฀i฀n฀gǡ฀ ฀a฀d฀h฀e฀r฀e฀n฀t฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀f฀i฀x฀e฀d฀ ฀a฀n฀d฀ ฀s฀t฀a฀i฀n฀e฀d฀ ฀w฀i฀t฀h฀  ?Ǥ ? ?฀ ȋ฀wȀ฀vȌ฀ c r y s t a l  ฀vi o l e฀tǤ  T h฀e฀ d y e฀ w฀a฀s฀ ฀e฀l u t฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀ ȋ฀wȀ฀vȌ฀ ฀S฀D฀S฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀o฀p฀t฀i฀c฀a฀l฀ ฀d฀e฀n฀s฀i฀t฀y฀ ฀q฀u฀a฀n฀t฀i฀f฀i฀ed  ฀a t฀  ? ? ?฀ ฀n฀mǤ฀ ฀A l t e฀r n a t฀i฀v฀e l฀yǡ   ? ?Ǧ฀w฀e฀l฀l฀ ฀t฀i฀s฀s฀u฀e฀ ฀c฀u฀l฀t฀u฀r฀e฀ ฀p฀l฀a฀t฀e฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀r฀a฀t฀ ฀t฀a฀i฀l฀ ฀t฀y฀peǦ฀)฀ c o l l a g e n฀ ȋ ? ?฀ µ gȀ฀c฀m ?Ȍ฀ ฀o฀v฀e฀r฀n฀i฀g฀h฀t฀ ฀a฀t฀  ? ?฀CǤ฀ ฀F฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀n฀ ฀w฀i฀t฀h฀  ? ?฀ ฀B฀S฀A฀ ฀f฀o฀r฀  ? ?฀ ฀m฀i฀nǡ฀ ฀ce l l s  ȋ ? ? ? ? ?฀ c e l l฀sȀ Ǥ ?฀ ฀m฀lȀ฀w e l฀lȌ  ฀w฀e r฀e฀ ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ ฀f฀o฀r฀  ?฀h฀ ฀a฀t฀  ? ? ?฀C฀ ฀i฀n฀ ฀a฀  ? ?฀ ฀C฀O ?฀  ฀ a฀ t฀ m฀ o฀ s฀ p฀ h e r eǤ฀  ฀ A฀ f฀ t฀ e฀ r฀  ฀ w฀ a฀ s฀ h฀ i฀ n฀ gǡ฀  ฀ a฀ d฀ h฀ e฀ r฀ e฀ n฀ t฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ w฀ e฀ r฀ e฀  ฀f฀i฀x฀e฀d฀ ฀a฀n฀d฀ ฀s฀t฀a฀i฀n฀e฀d฀ ฀w฀i฀t฀h฀ ฀h฀e฀m฀a฀t฀o฀x฀y฀l฀i฀n฀ ฀a฀n฀d฀ ฀f฀u฀s฀c฀h฀i฀nǤ฀ ฀ ฀F฀o฀r฀ ฀t฀u฀m฀o฀r฀ ฀s฀p฀h฀e฀r฀o฀i฀dǦ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀a฀s฀s฀a฀y฀sǡ฀  ?฀x ? ? ?Ȁ ?Ǥ ?  ฀m฀l฀ (฀c฀t ? ? ?  c e l l฀s฀ ȋ฀C฀t฀r฀lǡ฀ ฀L฀O฀XǦ฀ ฀a฀n฀d฀ ฀L฀O฀X ?Ȍ฀ ฀w฀e฀r฀e฀ ฀s฀e฀e฀d฀e฀d฀ ฀i฀n฀ ฀C฀y฀t฀o฀C฀a฀p฀t฀u฀r฀e฀ ฀C฀h฀a฀m฀b฀e฀r฀sǡ฀ ฀B฀i฀g฀ ฀(฀e฀x฀a฀g฀o฀n฀a฀l฀ ฀C฀a฀v฀i฀t ie฀s  ȋ฀d฀i฀a฀m e t e฀r฀  ? ? ? ? mȌ฀ ȋ฀P฀A฀AȌǤ฀ ฀C฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀g฀r฀o฀w฀n฀ ฀i฀n฀ ฀s฀u฀s฀p฀e฀n฀s฀i฀o฀n฀ ฀i฀n฀  ?Ǥ ?฀m฀L฀ ฀o฀f฀ ฀M฀a฀m฀m o C u l t฀T฀M฀ ฀b฀a฀s฀a฀l฀ ฀m e฀d i฀u฀m฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀  ? ? ?฀ ȋ฀vȀ฀vȌ฀ ฀M฀a฀m฀m฀o฀C฀u฀l฀t฀T฀M฀ ฀p฀r฀o฀l i f฀e฀r a t฀i฀o฀n฀ ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀ ȋ฀S฀t฀e฀m฀ ฀C฀e฀l฀lȌǡ฀  ?Ǥ ? ? ? ? ?฀ ȋ฀wȀ฀vȌ฀ ฀h฀e฀p฀a฀r฀i฀n฀ ȋ฀S฀t฀e฀m฀ ฀C฀e฀l฀lȌǡ฀  ? ?฀gȀ฀m฀L฀ ฀h฀y฀d฀r฀o฀c฀o฀r฀t฀i฀s฀o฀n฀eǡ฀  ?฀m฀M฀ ฀g฀l u฀t฀a m฀i฀n฀eǡ   ? ? UȀ m฀L฀ ฀p฀e฀n฀i฀c฀i฀l l i฀nǡ฀  ? ? ?฀gȀ฀m฀L฀ ฀s฀t฀r฀e฀p฀t฀o฀m฀y฀c฀i฀n฀ ȋ฀L฀i฀f฀e฀ ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀sȌǡ฀ ฀w฀i฀t฀h฀ ฀o฀r฀ ฀w฀i฀th฀o฀u฀t฀  ? ? ? ? M ș฀A฀P฀NǤ฀ ฀A f฀t฀e r฀  ?  ฀d a y s฀ 
฀  ?
฀i฀n฀ ฀c฀u฀l฀t฀u฀r฀eǡ฀ ฀t฀u฀m฀o฀r฀ ฀s฀p฀h฀e฀r฀o฀i฀d฀s฀ ฀w฀e฀r฀e฀ ฀i฀m฀a฀g฀e฀d฀ ฀u฀n฀d฀e฀r฀ ฀a฀ ฀m฀i฀c฀r฀o฀s฀c฀o p e ȋ฀C o n฀f o฀c฀a฀lǦ฀L฀e฀i c฀a฀ S P ?฀ ฀XȌ  a฀n d  ฀q฀u฀a฀n฀t฀i฀f฀i฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀F฀i฀j฀i฀ ฀s฀o฀f฀t฀w฀a฀r฀eǤ฀ ฀S฀p฀h฀e฀r฀o฀i฀d s  o฀f  a t฀ ฀l฀e฀a s฀t฀  ? ? ?฀m฀ ฀i฀n฀ ฀d฀i฀a฀m฀e฀t฀e฀r฀ w฀e฀r฀e฀ ฀c฀o฀u฀n฀t฀e฀dǤ฀ ฀ 
Osteoclastogenesis assay. ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ ฀a฀s฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ȋ ? ?ȌǤ฀ ฀B฀r฀i฀e฀f฀l฀yǡ฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀c฀e฀l฀l฀s฀ ฀f฀r฀o฀m฀  ?Ǧ฀w฀e฀e฀kǦ฀o฀l฀d฀ ฀O฀F ?฀ ฀m฀i฀c฀e฀ ฀w฀e฀re  c u฀l t u฀re฀ d฀  ฀ f฀ o฀ r฀   ?฀  ฀ d฀ a฀ y฀ s  ฀ i฀ n αǦ฀ M฀ E฀ M฀  ฀ m฀ e฀ d฀ i฀ u฀ m฀  ȋ฀ )฀ n฀ v฀ i฀ t฀ r฀ o฀ g฀ e฀ nȌ฀  ฀ s฀ u฀ p฀ p฀ l฀ e฀ m฀ e฀ n฀ t฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀   ? ? ?฀  ȋ฀ vȀ฀ vȌ฀  F฀ C Sǡ   ? ?฀  ฀ n฀ gȀ฀ m฀ l฀  ฀ MǦ C S฀ F  ȋ฀ RƬ D฀  ฀S฀y฀s฀t฀e฀m฀sȌ฀ ฀a฀n฀d฀  ? ? ?฀ ฀n฀gȀ฀m฀l฀ ฀R฀A฀N฀K฀Lǡ฀ ฀a฀l฀o฀n฀e฀ ฀o฀r฀ ฀i฀n฀ ฀c฀o฀m฀b฀i฀n฀a฀t฀i฀o฀n฀ ȋ฀f฀r฀o m฀ ฀d฀a฀y฀  ?  t o  d a฀y฀  ?Ȍ฀ ฀w i฀t฀h฀ ฀t฀h฀e฀ ฀ c฀ o฀ n฀ d฀ i฀ t฀ i฀ o฀ n฀ e฀ d฀  ฀ m฀ e฀ d฀ i฀ a฀  ฀ f฀ r฀ o฀ m฀  ฀ t฀ r฀ a฀ n฀ s฀ d฀ u฀ c฀ e฀ d฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ȋ฀ C฀ t฀ rlǡ  L฀ O X ?  ฀ a฀ n฀ d฀  L฀O฀XǦȌ  ȋ ? ?  µ฀gȀ m lȌ  ฀o฀r฀ ฀w฀i฀t฀h฀ UHFRPELQDQW /2;฀ ȋ ? ? ?฀ ฀n฀gȀ฀m฀lȌǤ฀ ฀A฀f฀t฀e฀r฀  ?฀ ฀d฀a฀y฀s฀ ฀i฀n฀ ฀c฀u฀l฀t฀u฀r฀eǡ฀ ฀m฀a฀t฀u฀r฀e฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀s฀ ฀w฀e r฀e  ฀e฀n฀u฀m฀e฀r฀a฀t฀e฀d฀ ฀u฀n฀d฀e฀r฀ ฀a฀ ฀m฀i฀c฀r฀o฀s฀c฀o฀p฀e฀ ฀o฀n฀ ฀t฀h฀e฀ ฀b฀a฀s฀i฀s฀ ฀o฀f฀ ฀t฀h฀e฀ ฀n฀u฀m b฀e r  f฀ ฀n u c฀l฀e฀i  ȋ m฀o฀r฀e฀ ฀t฀h฀a฀n฀ ฀t฀h฀r e฀e฀n฀u฀c฀l฀e฀iȌ฀ ฀a฀n฀d฀ ฀T฀R฀A฀P฀ ฀a฀c฀t฀i฀v฀i฀t฀yǤ฀  
NFATc1 staining.฀ ฀ ฀C฀u฀l฀t฀u฀r฀e฀d฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀s฀ ฀o฀n฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r฀e฀ ฀f฀i฀x฀e฀d฀ ฀f฀o฀r  ? ?฀ m฀i฀n฀ ฀i฀n฀  ? ?  P F A  ฀t฀h฀e฀n฀ ฀p฀e฀r฀m฀e฀a฀b฀i฀l฀i฀z฀e฀d฀ ฀w฀i฀t฀h฀  ?Ǥ ? ?฀ ฀T฀r฀i฀t฀o฀n฀ ฀XǦ ? ? ?฀ ฀i฀n฀ ฀P฀B฀S฀ ฀f฀o฀r฀  ? ฀ ฀m฀i฀nǤ฀ S at฀u฀r฀a฀t฀i฀o n฀ ฀w a s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀w฀i฀t฀h฀  ? ?฀ ฀n฀o฀r฀m฀a฀l฀ ฀g฀o฀a฀t฀ ฀s฀e฀r฀u฀m฀ ฀i฀n฀  ?Ǥ ? ?฀ ฀P฀B฀SǦ฀T฀w฀e฀e฀n ? ?฀ ȋ฀N฀G฀SȌ฀ ฀f฀o฀r฀  ?฀hǤ฀ ฀M฀o฀n o c฀l฀o฀n a l฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ฀t฀o฀ ฀N฀F฀A฀T฀c ?฀ ȋ฀S฀CǦ ? ? ? ?ǡ฀ ฀S฀a฀n฀t฀a฀ ฀C฀r฀u฀zȌǡ฀ ฀d฀i฀l฀u฀t฀e฀d฀  ?ǣ ? ฀ ฀i n฀ N฀G฀Sǡ w a s฀ ฀i฀n฀c฀u฀b฀a฀t e d฀  ? h฀ ฀a฀t฀ ฀r฀o฀o฀m฀ ฀t฀e฀m฀p฀e฀r฀a฀t฀u฀r฀e฀ ฀a฀n฀dǡ฀ ฀a฀f฀t฀e฀r฀ ฀w฀a฀s฀h฀i฀n฀gǡ฀ ฀c฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r฀e f u r t h e฀r  ฀i฀n฀c฀u฀b฀a฀t฀e฀d฀ f o r฀ ฀a฀n฀o฀t฀h฀e฀r฀  ?฀h฀ ฀w฀i฀t฀h฀ ฀a฀ ฀s฀e฀c฀o฀n฀d฀a฀r฀y฀ ฀g฀o฀a฀t฀ ฀a฀n฀t฀iǦ฀m฀o฀u฀s฀e฀ ฀a฀n฀t฀i฀b฀o฀d฀y฀ ฀c฀o฀u฀p฀l฀e฀d฀ ฀t฀o฀ ฀A฀l฀e฀x฀a฀ F l฀u฀or   ? ? ?  ȋ ?ǣ ? ? ?  d i฀l฀u฀t฀i n  ฀i฀n฀ ฀P฀B฀SȌǤ฀ ฀C฀o฀v฀e฀r฀s฀l฀i฀p฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀m฀ou฀n฀t฀e฀d  ฀i฀n฀ F l u฀o฀r฀S฀a฀v e฀ ฀R฀e฀a฀g฀e฀n฀t฀ ȋ฀C฀a฀lb i฀o c฀h฀e฀mȌǤ 
Osteoblastogenesis assay. ฀E฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ ฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ȋ ? ?ȌǤ฀ ฀B฀r฀i฀e฀f฀l฀yǡ฀ ฀c฀a฀l฀v฀a฀r฀i฀a฀ ฀o฀f฀  ?Ǧ฀d฀a฀yǦ฀o฀l฀d฀ ฀O฀FǦ ?฀ ฀m฀i฀c฀e฀ ฀w฀e฀r฀e฀ ฀d฀i฀s฀s฀e฀c฀t฀e฀d฀ ฀t h e n c e฀l฀l s ฀w e฀r฀e฀ ฀e฀n฀z฀y฀m a฀t฀i฀c฀a฀l฀l y฀ ฀i฀s฀o฀l฀a฀t฀e฀d฀ ฀b฀y฀ ฀s฀e฀q฀u฀e฀n฀t฀i฀a฀l฀ ฀d฀i฀g฀e฀s฀t฀i฀o฀n฀ ฀w฀i฀t฀h c o l฀l฀a g e n฀a s฀e฀ a฀n฀d฀ ฀p฀l฀a t฀e฀d฀ ฀i฀n฀t฀o฀  ? ?Ǧ฀w฀e฀l฀l฀ ฀p฀l฀a฀t฀e฀sǤ฀ ฀A฀f฀t฀e฀r฀  ? ?-฀h฀ ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀nǡ฀ ȽǦ฀M฀E฀M฀ ฀m฀e฀d฀i฀u฀m ฀ c o฀ n฀ t฀ a฀ i n฀ i฀ n฀ g฀   ? ? ?฀  ȋ฀ vȀ฀ vȌ฀  ฀ F฀ C฀ S฀  ฀ w฀ a฀ s฀  ฀ c฀ h฀ a฀ n฀ g฀ e฀ d฀  ฀ a฀ n฀ d฀  ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀e฀d฀ ฀w฀i฀t฀h  ? ?Ɋ฀ gȀ฀ m l฀  a s฀ c฀ o฀ r฀ b฀ i฀ c฀  ฀ a฀ c฀ i฀ d฀  ฀ a฀ n฀ d w i฀t฀h฀ ฀o฀r  w i t฀h฀o฀u฀t  ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀t฀r฀a฀n฀s฀d฀u฀c฀e฀d฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀C฀t฀r฀lǡ฀ ฀L฀O฀X ?฀ ฀a฀n฀d฀ ฀L฀O฀XǦȌǤ฀ ฀Me฀d฀i u฀m ฀w a s  c h a n g e d฀ e v฀e฀r฀y฀ o t฀h฀e r฀ 
฀  ? ?
฀d฀a฀y฀ ฀f฀o฀r฀  ? ?฀ ฀d฀a฀y฀sǤ฀  ? ?฀m฀M฀ ฀s฀o฀d฀i฀u฀m฀ ȾǦ฀g฀l฀y฀c฀e฀r฀o฀p฀h฀o฀s฀p฀h฀a฀t฀e฀ ฀w฀a฀s฀ ฀a฀dd e d฀ ฀f o r  ฀th฀e฀ ฀l฀a฀s฀t฀ ฀w฀e฀e฀k  ฀o f฀ ฀t฀h e  ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀sǤ฀ ฀A฀t฀ ฀d฀a฀y฀  ? ?ǡ฀ ฀b฀o฀n฀e฀ ฀m฀i฀ne฀r฀a฀l i z฀e฀d฀ ฀n฀o฀d฀u฀l฀e s  ฀w฀e฀r฀e฀ ฀f฀i฀x฀e฀d฀ ฀a฀n฀d s t a i฀n฀e฀d฀ ฀w t h  v o  ฀K฀o฀s฀s฀a฀ ฀s฀t฀a฀i฀n฀i฀n฀gǤ฀ ฀ 
Animal studies. ฀C฀R฀C฀ ฀c฀e฀l฀l฀ ฀l฀i฀n฀e฀s฀ ȋ ?฀x ? ? ?฀  c฀ e฀ l฀ l฀ s฀  ฀ i฀ n฀   ? ? ?฀  µ฀l  ฀P฀B฀SȌ฀ ฀w฀e r฀e฀ ฀i฀n฀o฀c฀u฀l฀a฀t฀e฀d฀ ฀i฀n฀t฀r฀aǦ฀a฀r฀t฀e฀r฀i฀a฀l฀l฀y฀ ฀i฀n฀t฀o฀ ฀a฀n฀e฀s฀t฀h฀e฀t฀i฀s฀e฀d฀ ฀f฀e฀m฀a฀l฀e฀ ฀B฀a฀l฀bȀ฀c฀ nude  ฀ m i฀ c eǤ฀  W h e n  s p e฀c฀i฀f฀i฀e฀dǡ฀  ? ? ?฀ µ฀l  o f  ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀t฀r฀a฀n฀s฀d฀u฀c฀e฀d฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀in฀t฀r a p e r i฀t฀o฀n฀e฀a฀l฀l y  i฀n j฀e฀c฀t฀e฀d฀ ฀d฀a i l฀y  ฀i฀n฀t฀o฀ ฀m฀i฀c฀eǤ฀ ฀F฀o฀r฀ ฀L฀O฀X฀ ฀i฀n฀h฀i฀b฀i฀t฀i฀o฀nǡ฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀r฀e฀a฀t฀e฀d ฀w i฀t฀h   ?Ǥ ? ?฀ ȋ฀wȀ฀vȌ฀ β฀A P Nǡ฀ ฀s u฀p p i฀e d฀ ฀i฀n฀ ฀t฀h฀e฀ ฀d฀r฀i฀n฀k฀i฀n฀g฀ ฀w฀a฀t฀e฀rǤ฀ ฀F฀o฀r฀ ฀b฀l฀o฀c฀k฀a฀d฀e฀ ฀o฀f฀ ฀)฀LǦ ?฀ ฀r฀e฀c฀e฀p฀t฀o฀rǡ฀ a฀n i฀m a l s  w e r ฀t฀r฀e฀a฀t฀e฀d฀ e v฀e฀r฀y฀ ฀o฀t฀h฀e฀r฀ d a y  ฀ w฀ i฀ t฀ h฀  ฀ t฀ o฀ c฀ i฀ l฀ i฀ z฀ u฀ m฀ a฀ b฀  ȋ ? ?฀  ฀ m฀ gȀ฀ k฀ gǡ฀  ฀ iǤ฀ pǤȌǤ฀  ฀ T฀ h฀ e฀  ฀ p฀ r฀ o฀ g฀ r฀ e฀ s฀ s฀ i฀ o฀ n฀  ฀ o฀ f฀  ฀ s฀ k฀ e l฀ e฀ t฀ a฀ l฀  t฀u m o r฀ b u฀r฀d฀e฀n฀ w a฀s฀ ฀m฀o฀n฀i฀t฀o฀r฀e฀d฀ ฀b฀y฀ ฀w฀h฀o฀l฀eǦ฀b฀o฀d฀y฀ ฀b฀i฀o฀l฀u฀m฀i฀n฀e฀s฀c฀e฀n฀c฀e฀ ฀i฀m฀a฀g฀i฀n฀g฀ ȋ฀N฀i฀g฀h฀t฀O฀w฀lǡ  ฀B e r฀th฀o฀l฀d฀ ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀sȌǡ฀ ฀f฀o฀l฀l฀o฀w฀i฀n฀g฀ ฀s฀u฀b฀c฀u฀t฀a฀n฀e฀o฀u฀s฀ ฀a฀d฀m฀i฀n฀i฀s฀t฀r฀a฀t฀i฀o฀n฀ ฀o฀f  ฀l฀u c i฀f฀e r฀i n฀ ȋ ? ? ?฀ ฀m฀gȀ฀k฀g฀ ฀in  P B฀SǢ P r o฀m฀e g aȌ฀  ? ?฀ ฀m฀i฀n฀ ฀p฀r฀i฀o฀r฀ ฀t฀o฀ ฀i฀m฀a฀g฀i฀n฀gǤ฀ ฀T฀h฀e฀ ฀p฀r฀o฀g฀r฀e฀s฀s฀i฀o฀n฀ ฀o฀f฀ ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀io n s  i฀n฀ ฀t฀h฀e  s k e l e t  f  a n฀e฀s฀t h฀e฀t฀i฀s฀e฀d฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀w฀a฀s฀ ฀m฀o฀n฀i฀t฀o฀r฀e฀d฀ ฀b฀y฀ ฀r฀a฀d฀i฀o฀g฀r฀a฀p฀h฀yǡ฀ ฀u฀s฀i฀n฀g฀ ฀a฀ ฀c฀a฀b฀i฀n฀et  ฀XǦ r a y  s y st e m฀ ȋ฀M XǦ ? ?Ǣ  ฀F฀a฀x฀i฀t฀r฀o฀n฀ ฀XǦ฀r฀a฀y฀ ฀C฀o฀r฀p฀o฀r฀a฀t฀i฀o฀nȌǤ฀ ฀T฀h฀e฀ ฀a฀r฀e฀a฀ ฀o฀f฀ ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀i฀o฀n฀s฀ w a s  m฀e฀a฀s฀u฀r฀e฀d u s i n฀ g฀  ฀ E x฀ p฀ l o r฀ aǦ N o v a  ฀M฀o฀r฀p฀h฀o฀ ฀E฀x฀p฀e฀r฀t฀  ฀ s o f t฀ w฀ a฀ r฀ eǤ฀  ฀ A n฀ i฀ m฀ a฀ l฀ s฀  ฀ w฀ e฀ r฀ e฀  ฀ s฀ a฀ c฀ r฀ i฀ f฀ i฀ c฀ e฀ d฀  ฀ o฀ n฀  ฀ d฀ a฀ y฀   ?฀  ฀ o฀ r฀   ? ?฀  ฀ a฀ f฀ t฀ e฀ r฀  ฀ t฀ u฀ m฀ o฀ r฀  ฀ c฀ e฀ l฀ l฀  ฀ i฀ n฀ o฀ c฀ u฀ l฀ a฀ t฀ i฀ o฀ nǡ฀  ฀ a฀ n฀ d฀  ฀ h฀ i฀ n฀ d฀  ฀ l฀ i฀ m฀ b฀ s฀  ฀ w฀ e฀ r฀ e฀  ฀ c฀ o฀ l฀ l฀ e฀ c฀ t฀ e฀ d฀  ฀ f฀ o฀ r฀  ฀ h฀ i฀ s฀ t฀ o฀ l฀ o฀ g฀ y฀  ฀ a฀ n฀ d฀  ฀ h฀ is t฀o m o฀r฀p h฀o฀m e฀t฀r i฀c฀ ฀a฀n฀a฀l฀y฀s฀e฀sǤ 
Bone histology and histomorphometry. ฀ B฀ o฀ n฀ e฀  ฀ h฀ i฀ s฀ t฀ o฀ l฀ o฀ g฀ y฀  ฀ a฀ n฀ d฀  ฀ h฀ i฀ s฀ t฀ o฀ m฀ o฀ r฀ p฀ h฀ o฀ m฀ e฀ t฀ r฀ i฀ c฀  ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀o฀f฀ ฀b฀o฀n฀e฀ ฀t฀i฀s฀s฀u฀e฀ ฀s฀e฀c฀t฀i฀o฀n฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀o฀n฀ ฀d฀e฀c฀a฀l฀c฀i฀f฀i e dǡ  ?ǦɊ m฀ ฀b฀o฀n฀eǦ฀t฀i฀s s u e  ฀s฀e฀c฀t฀i฀o฀n฀s฀ ฀s฀t฀a฀i฀n฀e฀d฀ ฀w฀i฀t฀h฀ ฀G฀o฀l฀d฀n฀e฀rǯ฀s฀ ฀T฀r฀i฀c฀h฀r฀o฀m฀eǡ฀ ฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y  ฀d฀e฀s฀c r i฀b e฀d  ȋ ? ?ȌǤ  ฀F฀o฀r฀ ฀h฀i฀s฀t฀o฀m฀o฀r฀p฀h฀o฀m฀e฀t฀r฀i฀c฀ ฀m฀e฀a฀s฀u฀r฀e฀m฀e฀n฀t฀sǡ฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀v฀o฀l฀u฀m฀e฀ ȋ฀B฀VȌȀ฀t฀i฀ss u฀e฀ ฀v o฀lu m e  ȋ฀T฀VȌ  a฀n฀d฀ ฀t฀u฀m฀o฀r฀ ฀v฀o฀l฀u฀m฀e฀ ȋ฀T฀u฀VȌȀ฀s฀o฀f฀t฀ ฀t฀i฀s฀s฀u฀e฀ ฀v฀o฀l m฀e฀ ȋ฀S T VȌ  r a t฀i฀o฀s฀ ฀r฀e฀p฀r฀e฀s฀e฀n฀t฀ ฀t฀h฀e฀ p e฀r฀c฀e฀n฀t฀a฀g฀e฀s฀ ฀o฀f฀ ฀b฀o฀n฀e฀ ฀a฀n฀d฀ ฀t฀u฀m฀o฀r฀ ฀t฀i฀s฀s฀u฀eǡ฀ ฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀l฀yǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀o฀s฀t฀e฀o฀cl a s฀t฀s  w i t h i฀n฀ ฀b฀o฀n฀e฀ ฀t฀i s s฀u฀e฀ ฀s฀e฀c฀t฀i o n฀s฀ 
฀  ? ?
฀ w฀ e฀ r฀ e฀  ฀ s฀ t฀ a฀ i฀ n฀ e฀ d฀  ฀ u฀ s฀ i฀ n฀ g฀  ฀ a฀  ฀ T฀ R฀ A฀ P฀  ฀ a฀ c฀ t฀ i฀ v฀ i฀ t฀ y฀  ฀ k฀ i฀ t฀  ฀ a฀ s฀ s฀ a฀ yǤ฀  ฀ T฀ h฀ e฀  ฀ r฀ e฀ s฀ o฀ r฀ p฀ t i฀ o฀ n  s ur f฀a฀c฀e  ȋ฀O Ǥ SȀ฀B฀SȌ฀ ฀w฀a฀s฀ ฀c฀a฀l฀c฀u฀l฀a฀t฀e฀d฀ ฀a฀s฀ ฀t฀h฀e฀ ฀r฀a฀t฀i฀o฀ ฀o฀f฀ ฀T฀R฀A฀PǦ฀p฀o฀s฀i฀t฀i฀v฀e฀ ฀t฀r฀a฀b฀e฀c฀u฀l฀a฀r฀ ฀b฀o฀n e  s u r f฀a฀c฀e฀ ȋ฀O฀cǤ SȌ฀ ฀t฀o฀ t฀h฀e฀ ฀t฀o฀t฀a฀l฀ b o฀n฀e฀ ฀s฀u฀r฀f฀a฀c฀e฀ ȋ฀B฀SȌ฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀ ฀i฀m฀a฀g฀e฀ ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀s฀y฀s฀t฀e฀m฀ ฀M฀o฀r฀p฀h฀o฀Ex p e r฀t฀ ȋ E x po r Ǧ฀n฀o฀v฀aȌǤ  
Ex vivo micrometastasis experiments. ฀E฀xǦ฀v฀i฀v฀o฀ ฀m฀i฀c฀r฀o฀m฀e฀t฀a฀s฀t฀a฀s฀i฀s฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ ฀a฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀d฀e฀s฀c฀r฀i฀b฀e฀d฀ ȋ ? ?ȌǤ฀ ฀A฀n฀i฀m฀a฀l฀s฀ ฀w฀e฀r฀e c u฀l l e d  o n฀ ฀d฀a฀y   ?฀ ฀o฀r฀ ฀d a y   ? ?฀ ฀a฀f฀t฀e฀r฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀ ฀i฀n฀o฀c฀u฀l฀a฀t฀i฀o฀nǤ฀ ฀(฀i฀n฀d฀ ฀l฀i฀m฀b฀s฀ ฀w฀e฀r฀e฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ ฀a฀n฀d฀ ฀t฀i b i a e  a฀nd  f e m฀u฀r฀s฀ ฀w฀e฀r฀e฀ ฀m฀i฀n c฀e d  ฀t฀h฀e฀n฀ ฀s฀o฀a฀k฀e฀d฀ ฀i฀n฀ ฀a฀n฀ ฀e฀n฀z฀y฀m฀e฀ ฀c฀o฀c฀k฀t฀a฀i฀l฀ ฀c฀o฀n฀t฀a฀i฀n฀i฀n฀g฀  ? ? ?฀UȀ฀ml฀ ฀t y p฀eǦ฀)฀ ฀c o฀l l a฀g฀e฀n฀a฀s฀e  ฀a฀n฀d฀ ? ? ?฀ ฀UȀ฀m฀l฀ ฀h฀y฀a฀l฀u฀r฀o฀n฀i฀d฀a฀s฀e฀ ȋ฀S฀t฀e฀m฀C฀e฀l฀l฀ ฀T฀e฀c฀h฀n฀o฀l฀o฀g฀i฀e฀sȌ฀ ฀i฀n฀ ฀D฀M฀E฀M฀ ฀m฀e฀d฀i฀u฀m฀ ฀fo r   ?฀ ฀h฀o฀u฀rs฀ a t   ? ? ? CǤ  ฀A f t฀e฀r฀ ฀i฀n฀c฀u฀b฀a฀t฀i฀o฀nǡ฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀c฀e฀l฀l฀ ฀s฀u฀s฀p฀e฀n฀s฀i฀o฀n฀s฀ ฀w฀e฀r฀e฀ ฀s฀e฀e฀d฀e฀d฀ i n฀  ?Ǧ w฀e l฀l฀ ฀p a฀t e  a d  c u l฀t u฀r฀e฀d฀ ฀i฀n฀ ฀c฀o฀m฀p฀l฀e฀t฀e฀ ฀m฀e฀d฀i฀u฀mǤ฀ ฀A฀f฀t฀e฀r฀  ?Ǧ฀d฀a฀yǡ฀ ฀c฀u฀l฀t฀u฀r฀e฀d฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀p฀l฀a฀c฀e฀d฀ ฀u฀n฀d฀e฀r฀ ฀p฀u r฀o฀m฀y c i฀n฀ ฀s฀e฀l฀e฀c t฀i o฀n฀ ฀f฀o฀r฀  ?฀ ฀w฀e฀e฀k฀sǡ฀ ฀e฀n฀a฀b฀l฀i฀n฀g฀ ฀t฀h฀e฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀ ฀o฀u฀t฀g฀r฀o฀w฀t฀h฀ ฀o฀f฀ ฀a฀n฀t฀i฀b฀io t i cǦ฀r฀e฀s฀i฀s฀t a฀n฀t฀ t฀u฀m o฀r  c e l l฀sǤ  ฀T u m฀o฀r฀ ฀c฀e฀l฀l฀ ฀c฀o฀l฀o฀n฀i฀e฀s฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀n฀ ฀f฀i฀x฀e฀dǡ฀ ฀s฀t฀a฀i฀n฀ed  w฀i฀t h   ?Ǥ ? ?฀ ȋ฀vȀ vȌ฀ ฀c฀r฀y฀s฀t฀a฀l฀ ฀v฀i฀o฀l฀et  a n d฀ c฀o฀u n฀t e฀dǤ
Clinical correlation analyses.฀ ฀G฀e฀n฀e฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀d฀a฀t฀a฀ ฀a฀n฀d฀ ฀c฀l฀i฀n฀i฀c฀a฀l฀ ฀a฀n฀n฀o฀t฀a฀t฀i฀o฀n฀s฀ ฀w฀e฀r฀e฀d฀o฀w฀n฀l฀o฀a฀d฀e฀d฀ ฀f฀r฀o฀m฀ ฀T฀h฀e฀ ฀C฀a฀n฀c฀e฀r฀ ฀G฀e฀n฀o฀m฀e฀ ฀A฀t฀l฀a฀s฀ ฀f฀o฀r฀ ฀c฀o฀l฀o฀r฀e฀c฀ta l  c a n c฀e฀r฀ ฀a฀n฀d  p r e฀v฀i o u s฀l y  ฀ p฀ u฀ b฀ l฀ i฀ s฀ h฀ e฀ d฀  ฀ d฀ a฀ t฀ a฀ s฀ e฀ t฀ s฀  ฀ d฀ o฀ w฀ n฀ l฀ o฀ a฀ d฀ e฀ d฀  ฀ f฀ r฀ o฀ m฀  ฀ t฀ h฀ e฀  ฀ G฀ e฀ n฀ e฀  ฀ E฀ x฀ p฀ r฀ e฀ s฀ s฀ i฀ o฀ n฀  ฀ O฀ m฀ n฀ i฀ b฀ u฀ s฀  ȋ฀G S E ? ? ? ? ?ǡ฀ ฀G฀S฀E ? ? ? ? ?ǡ฀ ฀G฀S฀E ? ? ? ? ?ǡ฀ ฀G฀S฀E ? ? ? ? ?ǡ฀ ฀G฀S฀E ? ? ? ? ?ǡ฀ ฀G฀S฀E ? ? ? ? ?Ȍ฀ ȋs฀e e  ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a r฀y฀ ฀T฀a฀b฀l฀e฀ ฀S ?ȌǤ฀ ฀ 
Statistical Analysis. ฀A฀l฀l฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀a฀l฀ ฀d฀a฀t฀a฀ ฀a฀r฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀e฀d฀ ฀a฀s฀ ฀m฀e฀a฀n฀ ฀v฀a฀l฀u฀e฀s฀  ?฀ S DǤ  ฀S฀t฀a฀t฀i฀s฀t฀i฀c฀a฀l฀ ฀c฀o฀m฀p฀a฀r฀i฀s฀o฀n฀s฀ ฀o฀f฀ ฀v฀a฀l฀u฀e฀s฀ ฀w฀e฀r฀e฀ ฀m฀a฀d฀e฀ ฀u฀s฀i฀n฀g฀ ฀t฀h฀e฀ ฀M฀a n nǦ฀W h i tn e y  UǦ฀t฀e฀s฀tǤ฀ ฀D฀i s a฀s eǦ฀ f฀ r฀ e฀ e฀  ฀ s฀ u฀ r฀ v฀ i฀ v฀ a฀ l฀  ฀ K฀ a฀ p฀ l฀ a฀ n฀  ฀ M฀ e฀ i฀ e฀ r฀  ฀ a฀ n฀ a฀ l฀ y฀ s฀ e฀ s฀  ฀ w฀ e฀ r฀ e฀  ฀ p฀ e฀ r฀ f฀ o฀ r฀ m฀ e฀ d฀  ฀ u฀ s i฀ n฀ g฀  ฀ t฀ h฀ e฀  ฀ l฀ oǦ r a n k  ȋ M฀a฀n฀t฀e฀lǦ฀C฀o฀xȌ฀ ฀t฀e฀s฀tǤ฀ ฀C฀o฀r฀r฀e฀l฀a฀t฀i฀o฀n฀ ฀a฀n฀a฀l฀y฀s฀e฀s฀ ฀w฀e฀r฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀S฀p฀e฀a฀r฀m฀a฀n฀ ฀R฀a฀n฀k฀ ฀t s฀t  ฀a฀n฀d฀ ฀t฀h฀e฀ ฀P฀e฀a฀r s o n฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀i฀o฀nǤ฀ ฀A฀l฀l฀ ฀t฀e฀s฀t฀s฀ ฀w฀e฀r฀e฀ ฀t฀w฀oǦ฀s฀i฀d฀e฀dǡ฀ ฀a฀n฀d฀ P  v฀a฀l u s  l฀e s฀s฀ ฀t h฀a฀n฀  ?Ǥ ? ?฀ ฀w฀e฀r฀e฀ ฀c฀o฀n฀s฀i฀d฀e฀r฀e฀d฀ ฀s฀t฀a฀t฀i฀s฀t฀i฀c฀a฀l฀l฀y฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀tǤ฀ 
฀  ? ?
Results 
LOX expression in colorectal cancer is clinically associated with poor prognosis. ฀ ฀A฀s฀ ฀a฀ ฀f฀i฀r฀s฀t฀ ฀s฀t฀e฀p฀ ฀t฀o฀w฀a฀r฀d฀s฀ ฀e฀v฀a฀l฀u฀a฀t฀i฀n฀g฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀L฀O฀X฀ a n d฀ ฀i t s  r฀e฀g฀u l฀a฀t฀o r  ฀( )฀FǦ ?α  i n฀ C฀R฀C฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀sǡ฀ ฀w฀e฀ ฀c฀o฀n฀d฀u฀c฀t฀e฀d฀ ฀a฀ ฀m฀e฀t฀aǦ฀a฀n฀a฀l฀y฀s฀i฀s฀ ฀i฀n฀ ฀a฀ ฀c฀oh o r t  o f฀ ฀C฀RC  p a t i e฀n฀t฀s฀ ȋ฀n฀  é   ? ? ?Ȍ฀ ฀a฀n฀d฀ ฀f฀o฀u฀n฀d฀ ฀t฀h฀a฀t฀ ฀h฀i฀g฀h฀ LOX  e฀x p฀r฀e฀s฀s฀i฀o฀n฀ ฀i฀n฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀t฀u฀m฀o฀r฀s฀ ฀w฀a฀s฀ ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀p฀o฀o฀r฀ ฀o฀v฀e฀r฀a฀l l฀ ฀s฀u฀r฀v฀i฀v฀a฀l฀ ȋp   é฀  ?Ǥ ? ? ? ?Ȍ฀ ฀a฀n฀d฀ ฀p฀o฀o฀r฀ ฀r฀e฀l฀a฀p฀s฀eǦ฀f฀r฀e฀e฀ ฀s฀u฀r฀v฀i฀v฀a฀l฀ ȋp฀  é   ?Ǥ ? ?Ȍ฀ ȋ฀S u฀p฀p฀l฀e฀m e n t a r y  ฀F฀i฀g฀sǤ฀ ฀S ?฀a฀ ฀a฀n฀d฀ ฀S ?฀bȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀h฀i฀g฀h฀ LOX  e฀x฀p฀r฀e s฀s i฀o n  w฀a฀s฀ ฀a฀ ฀n฀e฀g฀a฀t฀i฀v฀e฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀a฀n฀t฀ ฀o฀f฀ ฀r฀e฀l฀a฀p฀s฀eǦ฀fr e e  ฀s฀u฀r฀v฀i฀v฀a฀lǡ฀ ฀i฀r฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀ ฀o฀f฀ HIF-1α  ฀l฀e฀v e l฀s฀ ȋ S u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?฀cȌǤ฀ ฀U฀s฀i฀n฀g฀ ฀ i฀ m฀ m฀ u฀ n฀ o฀ h฀ i฀ s฀ t฀ o฀ c฀ h฀ e฀ m฀ i฀ s฀ t฀ r฀ y฀  ฀ w฀ i฀ t฀ h฀  ฀ a฀  ฀ a฀ n฀ t฀ iǦ฀ L฀ O฀ X฀  ฀ a฀ n฀ t฀ i฀ b฀ o฀ d฀ yǡ฀  ฀ w฀ e฀  ฀ e฀ x฀ a฀ m i฀ n e d  ?฀  ฀ C฀ R฀C฀ p a t i฀e n t฀s฀ ฀w฀i t฀h฀ ฀ b฀ o฀ n฀ e฀  ฀ m฀ e฀ t฀ a฀ s฀ t฀ a฀ s฀ e฀ sǡ฀  ฀ i฀ n฀ c฀ l฀ u฀ d฀ i฀ n฀ g฀   ?฀  ฀ p฀ a฀ t฀ i฀ e฀ n฀ t฀ s฀  ฀ f฀ o฀ r฀  ฀ w฀ h฀ o฀ m฀  ฀ w฀ e฀  ฀ h฀ a฀ d฀  ฀ p฀ a฀ i฀ r฀ s  o f฀  p r i฀m฀a฀r฀y฀ ฀t u฀m฀o฀r฀s a n d  ฀t฀h฀e฀i฀r฀ ฀m฀a฀t฀c฀h฀i฀n฀g฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀sǤ฀ ฀A฀l฀t฀h฀o฀u฀g฀h฀ ฀a฀l฀l฀ ฀o฀f฀ ฀t฀h฀e฀ ฀ma c h i n g  p r i฀m฀a฀r฀y฀ a n d฀ m฀e t฀a s a t฀i฀c฀ ฀t฀u฀m฀o฀r฀s฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀L฀O฀Xǡ฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀a฀ ฀p฀r฀e฀f฀e฀r฀r฀e฀n฀t฀i฀a฀l฀ ฀m฀o฀d฀e฀r฀a฀t฀eǦ฀t฀oǦ s฀t฀ro n g  s t a i฀n฀i฀n฀g  ฀f฀o฀r฀ ฀L฀O X  ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀c฀a฀r฀c฀i฀n฀o฀m฀a฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀s฀ ฀f฀o฀r฀ l฀l฀  ?  p฀ a฀ t i฀ e n฀ t฀ s฀  ȋ F฀ i฀ gǤ฀   ?฀  ฀ a฀ n฀ d  ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?฀dȌǤ฀ 

Tumor-secreted LOX in colorectal cancer generates osteolytic lesions in animals.  
 ฀ W฀ e฀  ฀ n฀ e฀ x฀ t฀  ฀ i฀ n฀ v฀ e฀ s฀ t฀ i฀ g฀ a฀ t฀ e฀ d฀  ฀ t฀ h฀ e฀  ฀ r฀ o฀ l฀ e฀  ฀ f฀ o฀ r฀  ฀ L฀ O฀ X฀  ฀ a฀ n฀ d฀  ฀ (฀ )฀ FǦ ?α  ฀i฀n฀ C R฀C฀ ฀b฀o n฀e฀ ฀m฀e฀t a฀s฀t a฀s฀i฀s  ฀f฀o฀r฀m฀a฀t฀i฀o฀nǡ฀ ฀u฀s฀i฀n฀g฀ ฀h฀u฀m฀a฀n฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀C฀t฀r฀lȌ฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l y  t r฀a฀n฀s฀d u฀d฀ ฀f฀o฀r  ( ) FǦ ?α  s i l e n c i฀n g  ȋ฀C฀t฀r฀lȀ฀(฀)฀FǦ ?αǦȌ฀ ฀a฀n฀dȀ฀o฀r฀ LOX฀ o v฀e฀r฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ȋ฀L฀O฀X ?฀ Ǣ฀ ฀L฀O฀X ?Ȁ฀(฀)฀FǦ ?αǦȌ฀ ȋ ?ȌǤ฀ C฀o฀m p a r฀e฀d฀ ฀t฀o฀ ฀C฀t฀r฀l฀ ฀a฀n฀d฀ ฀C฀t฀r฀lȀ฀(฀)฀FǦ ?αǦ฀ ฀t฀u฀m฀o฀rǦ฀b฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀i฀m฀a฀l฀sǡ฀ ฀b฀i฀o฀l฀u฀m฀i฀n฀e฀s฀c฀e฀n฀t฀ ฀L฀O฀X ?฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀r฀e฀a฀d฀i฀l฀y฀ e฀ t฀ e฀ c฀ t฀ e฀ d฀  ฀ i฀ n฀  ฀ t฀ h฀ e฀  ฀ h฀ i฀ n฀ d฀  ฀ l฀ i฀ m฀ b฀ s฀  ฀ o฀ f฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ฀ a฀ t฀  ฀ d฀ a฀ y฀   ? ?Ǧ฀ p฀ o฀ s฀ t฀  ฀ i n฀ j฀ e c t i฀ o฀ nǡ i฀r฀r฀e s p e c t฀i฀v฀e฀ o฀f฀ 
HIF-1฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ȋ฀F฀i฀gǤ฀  ?฀aȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀a฀ ฀s฀im฀i l a฀r  e f f฀e฀c฀t฀ ฀o฀n  ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l e฀s฀i฀o฀n฀s฀ ฀i฀n฀ ฀L฀O฀X ?฀ ฀a฀n฀d฀ ฀L฀O฀X ?Ȁ฀(฀)฀FǦ ?αǦ฀ ฀t฀u฀m฀o฀rǦ฀b e฀a฀r฀i฀n฀g฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀ ฀e฀x฀t฀e฀n฀t฀ ฀o฀f฀ ฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀i฀o฀n฀s฀ ฀w a s฀  ?Ǥ ?Ǧ฀ f฀ o฀ l฀ d฀  ฀ h฀ i฀ g฀ h฀ e฀ r฀  ฀ t฀ h฀ a฀ n฀  ฀ t฀ h฀ a฀ t฀  ฀ o฀ f฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ฀ b฀ e฀ a฀ r฀ i฀ n฀ g฀  ฀ C฀ t฀ r฀ lǦ฀  o r  C t r lȀ฀ (฀ )฀ FǦ ?α−฀ ฀t u฀m o r฀s฀ ȋ฀F฀i gǤ   ?฀bȌǤ  
฀  ? ?
฀(฀e฀n฀c฀eǡ฀ ฀t฀h฀e฀s฀e฀ ฀d฀a฀t฀a฀ ฀i฀n฀d฀i฀c฀a฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀t฀u฀m฀o฀rǦ฀s฀e฀c฀r฀e฀t฀e฀d฀ ฀L฀O฀X฀ p r฀o฀m฀o฀t฀e฀s฀ ฀o฀se o l y t i฀c฀ ฀l e i฀o n  ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ in vivo, i฀r฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀ ฀o฀f฀ HIF-1α฀ ฀e฀x฀p r฀e s฀s฀i฀o฀nǤ฀ ฀ ฀ ฀T฀o฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀a฀d฀d฀r฀e฀s฀s฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀L฀O฀X฀ ฀i฀n฀ ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀le฀s i o n฀ f o r฀m฀a฀ti o฀nǡ฀ ฀w e  u฀s฀e฀d  ฀t฀w o  ฀a฀d฀d฀i฀t฀i฀o฀n฀a฀l฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀p฀u฀b฀l฀i฀s฀h฀e฀d฀ ฀h฀u฀m฀a฀n฀ ฀C฀R฀C฀ ฀c฀e฀l฀l฀ ฀l฀i฀n฀e฀s ȋ (฀T ? ?  ฀a n d  ฀L S ? ? ?฀T rȌ฀ i฀n฀ ฀w฀h i฀c฀h฀ LOX฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀o฀v฀e฀r฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀o฀r฀ ฀s฀i฀l฀e฀n฀c฀e฀d฀ ȋ ?ȌǤ฀ ฀T฀h฀e฀ ฀m฀o฀d฀u฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ LOX  e฀x฀p฀r฀e฀s i o฀n฀ ฀d฀i฀d฀ ฀n฀o฀t฀ ฀a฀f฀f฀e฀c฀t฀ ฀t฀h฀e฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀o฀f฀ ฀o฀t฀h฀e฀r฀ ฀m฀e฀m฀b฀e฀r฀s฀ ฀o฀f฀ ฀th฀e฀ L O฀XǦ฀l฀i฀k฀e฀ ฀f a m i฀l y  ȋ S u p฀p l e m e n t฀a฀r฀y  ฀T฀a฀b฀l฀e฀ ฀S ?ȌǤ฀ ฀W฀e฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀t฀h฀a฀t฀ LOXǦ฀o฀v฀e฀r฀e฀x฀p฀r฀e s฀s฀i฀n฀g฀ ฀(฀c ? ? ?ǡ฀ ฀(฀T ? ?฀ ฀a฀n฀d฀ ฀L฀S ? ? ?฀T฀r฀ ฀c฀e฀l฀l฀s฀ ฀c฀a฀u฀s฀e฀d฀ ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀i฀o฀n฀s฀ ฀i฀n฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀a฀t฀ ฀d฀a฀y฀  ? ?Ǧ฀p฀o฀s฀t฀ ฀i฀n฀j฀e฀c฀t฀i฀o฀n฀ ȋ฀F฀i฀gǤ฀  ?฀cȌǤ  T h e฀ e x t฀e฀n฀t฀ o฀f  o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀i฀o฀n฀s฀ ฀i฀n฀ ฀L฀O฀X ?฀ ฀t฀u฀m฀o฀rǦ฀b฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀w฀a฀s฀  ?Ǧ฀ ฀t฀o฀  ?Ǧ฀f฀o฀l฀d฀ ฀hi฀g฀h e r  t฀h฀a฀n  t฀h a฀t฀ ฀o฀f฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀b฀e฀a฀r฀i฀n฀g฀ ฀C฀t฀r฀l฀ ฀o฀r฀ ฀L฀O฀XǦ฀ ฀t฀u฀m฀o฀r฀s฀ ȋ฀F฀i฀gǤ฀  ?฀cȌǤ฀ ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀t฀h฀e฀ ฀t r e฀a tm฀e฀n฀t  ฀o f฀ ฀L O X ?฀ ฀(฀c t ? ? ?  ฀ t฀ u฀ m฀ o฀ rǦ฀ b฀ e฀ a฀ r฀ i฀ n฀ g฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ฀ w฀ i฀ t฀ h฀  ฀ t฀ h฀ e฀  ฀ L฀ O฀ X฀  ฀ i฀ n฀ h฀ i฀ b฀ i฀ t฀ o฀ r฀  β A P N  ฀ f฀ o r   ? ?฀  ฀ d฀ a฀ y฀ sǡ฀  ฀ p฀ r฀ o฀ l฀ o฀ n฀ g฀ e฀ d  b o n฀ e฀  ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀sǦ฀f฀r฀e฀e฀ ฀s฀u฀r฀v฀i฀v฀a฀l฀ ฀t฀o฀ ฀a฀ ฀l฀e฀v฀e฀l฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀t฀o฀ ฀t฀h฀a฀t฀ ฀o฀bs e r v e฀d฀ ฀w฀ih n฀i฀m฀a฀l฀s  ฀b e฀a r i n g฀ ฀L฀O XǦ  o r฀ ฀C฀t฀r฀lǦ฀(฀c ? ? ?฀ ฀t฀u฀m฀o฀r฀s฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?ȌǤ฀ ฀(฀i฀s฀t฀o฀m฀o฀r฀p฀h฀o฀m฀e฀t฀r฀i c  a na l y s i฀s฀ ฀o฀f฀ ฀h฀i n฀d฀ ฀l i m฀b s  ฀w฀i฀t฀h฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀s฀ ฀f฀r฀o฀m฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀b฀e฀a฀r฀i฀n฀g฀ ฀(฀c฀t ? ? ?฀ ฀t฀u฀m฀o฀r฀s฀ ฀s฀h฀o฀w e฀d฀ ฀t฀h a฀t฀ ฀t h e  B฀VȀ T V  r a t฀i฀o฀ ȋ฀a฀฀m฀e฀a฀s฀u฀r฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀v฀o฀l฀u฀m฀eȌ฀ ฀w฀a฀s฀ ฀d฀e฀c฀r฀e฀a฀s฀e฀d฀ ฀i฀n฀ ฀L฀O฀X ?฀ ฀t฀u฀m฀o฀rǦ฀b฀e a฀r i฀n g฀ ฀a฀n฀i฀m a฀l฀sǡ฀ ฀c฀o฀m p a r e฀d฀ ฀ w฀ i฀ t฀ h฀  ฀ L฀ O฀ XǦ฀  ฀ a฀ n฀ d฀  ฀ C฀ t฀ r฀ l฀  ฀ t฀ u฀ m฀ o฀ rǦ฀ b฀ e฀ a฀ r฀ i฀ n฀ g฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ȋ฀ F฀ i฀ gǤ฀   ?฀ d฀  ฀ an d  ฀ T฀ a฀ b฀ l฀ e฀   ?ȌǤ T h฀ i s฀  ฀ d฀ i฀ f฀ f e r e n c e  w a s  ฀a฀c฀c฀o฀m฀p฀a฀n฀i฀e฀d฀ ฀w฀i฀t฀h฀ ฀a฀ ฀s฀u฀b฀s฀t฀a฀n฀t฀i฀a฀l฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀T฀R฀A฀P฀ ฀s฀t฀a฀i฀n฀i n฀g฀ ฀o฀f฀ b฀o฀n e t i s s u e  ฀s฀e c t i o n s o f฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀l฀e฀g฀s฀ ฀f฀r฀o฀m฀ ฀L฀O฀X ?฀ ฀t฀u฀m฀o฀rǦ฀b฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀i฀m฀a฀l฀s฀ ȋ฀i฀n฀d฀i฀c฀a฀t฀i฀n g  a฀ ฀si฀ ฀u l฀a฀t฀i o n฀ ฀o฀f  c t i฀v฀eǦ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀ ฀r฀e฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀s฀u฀r฀f฀a฀c฀e฀sȌ฀ ȋ฀F฀i฀gǤ฀  ?฀d฀ ฀a฀n฀d฀ ฀T฀a฀b฀l฀e฀  ?ȌǤ฀ A฀d฀d฀i฀t฀i฀o฀na l l yǡ฀ t฀h e r฀e  ฀w฀a s  ฀d฀r฀a฀m a฀t฀i฀c฀ ฀i฀n฀c฀r฀e฀a฀s฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀T฀u฀VȀ฀S฀T฀V฀ ฀r฀a฀t฀i฀o฀ ȋ฀a฀ ฀m฀e฀a฀s฀u฀r฀e฀ ฀o฀f฀ ฀t฀h฀e฀ ฀s฀k฀el฀e฀t฀a฀l฀ ฀t฀u฀m฀o฀r฀ ฀b฀u฀r฀d฀e฀nȌ฀ ฀i฀n฀ L O X ?  t฀u฀m฀o฀rǦ฀ b฀ e฀ a฀ r฀ i฀ n฀ g฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ sǡ฀  ฀ c฀ o฀ m฀ p฀ a฀ r฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ฀ b฀ e฀ a฀ r฀ i฀ n฀ g฀  ฀ C฀ t฀ r฀ lǦ฀  a n d  L O XǦ฀  ฀ tu m o r฀s  ȋ฀F฀i฀gǤ฀  ?฀d฀ ฀a n d  ฀T฀a฀b฀l฀e฀  ?ȌǤ฀ ฀ ฀ ฀T฀o฀ ฀f฀u฀r฀t฀h฀e฀r฀ ฀e฀x฀a฀m฀i฀n฀e฀ ฀L฀O฀XǦ฀d฀e฀p฀e฀n฀d฀e฀n฀c฀yǡ฀ nude  ฀m i c e฀ ฀w฀e฀r฀e฀ t r฀e฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀ m฀ e฀ d฀ i฀ u฀ m฀  ฀ f฀ r฀ o฀ m฀  ฀ L฀ O฀ X ?฀  ฀ o฀ r฀  ฀ L฀ O฀ XǦ฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ b฀ e฀ g฀ i฀ n฀ n฀ i฀ n฀ g฀   ?฀  ฀ d฀ a฀ y฀  ȋ฀ DǦ ?Ȍ  ฀ b฀ e฀ f฀o฀r e  i฀n฀t฀r฀aǦ a r฀t฀e฀r฀i฀a฀l  ฀i฀n฀o฀c฀u฀l฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀p฀a฀r฀e฀n฀t฀a฀l฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀D ?ȌǤ฀ ฀T฀h฀e฀ ฀d฀a฀i฀l฀y฀ ฀t฀r฀e฀a฀t฀m฀e n t฀ w฀ i฀ t฀ h฀  t h฀ e฀  ฀ c฀ o฀ n d i t i o฀ n฀ e฀ d฀  
฀  ? ?
฀ m฀ e฀ d฀ i฀ u฀ m฀  ฀ t฀ h฀ e฀ n฀  ฀ c฀ o฀ n฀ t฀ i฀ n฀ u฀ e฀ d฀  ฀ u฀ n฀ t฀ i฀ l฀  ฀ d฀ a฀ y฀   ? ?฀  ȋ฀ D ? ?Ȍǡ฀  ฀ a฀ t฀  ฀ w฀ h฀ i฀ c฀ h฀  ฀ t฀ i m฀ e฀  ฀ a฀ n฀ e฀ s t฀ h฀ et฀i s฀e฀d฀ ฀a n i m฀a฀l฀s  ฀w฀e฀r฀e฀ ฀a฀n฀a฀l฀y฀s฀e฀d฀ ฀b฀y฀ ฀r฀a฀d฀i฀o฀g฀r฀a฀p฀h฀y฀ ȋ฀F฀i฀gǤ฀  ?฀aȌǤ฀ ฀R฀a฀d฀i฀o฀g฀r฀a฀p฀h฀s฀ ฀o฀f฀ ฀a฀n฀i฀m฀a฀l s฀ s฀h฀o w฀e฀d฀ ฀t฀h฀a฀t  m฀i c e  t r e a฀t฀e฀d฀ ฀ w฀ i฀ t฀ h฀  ฀ t฀ h฀ e฀  ฀ L฀ O฀ X ?฀  ฀ c฀ o฀ n฀ d฀ i฀ t฀ i฀ o฀ n฀ e฀ d฀  ฀ m฀ e฀ d฀ i฀ u฀ m฀  ฀ h฀ a฀ d฀  ฀ a฀   ?Ǧ฀ f฀ o฀ l฀ d฀  ฀ i฀ n฀ c฀ r฀ e฀ a฀ s฀ e฀  ฀ i฀ n฀  ฀ t฀ h฀ e฀  ex t฀e n t฀ ฀o f  o฀s฀t e o฀l฀y฀t i฀c฀ ฀ l฀ e฀ s฀ i฀ o฀ n฀ sǡ฀  ฀ c฀ o฀ m฀ p฀ a฀ r฀ e฀ d฀  ฀ t฀ o฀  ฀ t฀ h฀ a฀ t฀  ฀ o฀ b฀ s฀ e฀ r฀ v฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ t฀ h฀ e฀  ฀ L฀ O฀ XǦ฀  ฀ m฀ ed฀ i u m฀  ȋ฀ F฀ i฀ g฀ u฀ r฀ e  ? bȌǤ  T h฀e฀ b o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀o฀f฀  ?฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀m฀i฀c฀e฀ ฀p฀e฀r฀ ฀g฀r฀o฀u฀p฀ ฀w฀a฀s฀ ฀t฀h฀e฀n฀ ฀c฀o฀l฀l฀e฀ct e฀d  ฀a฀n d  ฀p lc e d  ฀i฀n  ฀c฀u฀l฀t฀u฀r฀e฀ u฀n฀d฀e฀r฀ ฀a฀n฀t฀i฀b฀i฀o฀t฀i฀c฀ ฀s฀e฀l฀e฀c฀t฀i฀o฀nǡ฀ ฀e฀n฀a฀b฀l฀i฀n฀g฀ ฀t฀h฀e฀ ฀s฀e฀l฀e฀c฀t฀i฀v฀e฀ ฀o฀u฀t฀g฀r฀o฀w t h  o f  a n t i b฀i฀o฀t฀i฀cǦ฀r฀e฀s฀i฀s฀t฀a฀n฀t฀ ฀t฀u฀m o r  c e l l฀s฀ ȋ฀F฀i฀gǤ฀  ?฀cȌǤ฀ ฀T฀h฀e฀ ฀a฀v฀e฀r฀a฀g฀e฀ ฀n฀u฀m฀b฀e฀r฀ ฀o฀f฀ ฀c฀o฀l฀o฀n฀i฀e฀s฀ ฀r฀e฀c฀o฀v฀e฀r฀e฀d฀ ฀f r฀o฀m  t h e฀ ฀b฀o฀n e฀ m a r r฀o฀w฀ ฀o฀f฀ ฀m i฀c฀e฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀L฀O฀X ?฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀w฀a฀s฀  ?Ǥ ?Ǧ฀f฀o฀l฀d฀ ฀h฀i g h e฀r฀ ฀t h฀a n  t h a t  ฀r฀e฀c฀o฀v฀e฀r฀e d  ฀ f฀ r฀ o฀ m฀  ฀ a฀ n฀ i฀ m฀ a฀ l฀ s฀  ฀ t฀ r฀ e฀ a฀ t฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ t฀ h฀ e฀  ฀ L฀ O฀ XǦ฀  ฀ c฀ o฀ n฀ d฀ i฀ t฀ i฀ o฀ n฀ e฀ d฀  ฀ m฀ e฀ d฀ i฀ u฀ m฀  ȋ ? ? ?   ?   ? ?฀vs฀   ? ? ?   ?   ? ?฀  ฀c฀o฀l฀o฀n฀i฀e฀sȀ฀w฀e฀l฀lȌ฀ ȋP   é฀   ?Ǥ ? ?Ȍ฀  ȋ฀ F฀ i฀ gǤ฀   ?฀ cȌǤ฀  ฀ (฀ e฀ n฀ c฀ eǡ฀  ฀ L฀ O฀ X฀  ฀ p฀ l฀ a฀ y฀ s฀  ฀ a฀  ฀ p฀ r฀ o฀ m฀ i฀ n฀ e฀ n฀ t฀  ฀ r฀ ol฀ e฀  ฀ i฀ n฀  ฀ s฀ u฀ p฀ p฀ o฀ r฀t฀i n g  ฀o฀s฀t฀e฀o฀l฀y฀t฀i฀c฀ ฀l฀e฀s฀i฀o฀n฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ in vivo฀ ฀a฀n฀d  ฀t฀u฀m฀o฀r  ฀c฀e฀l฀l฀ ฀d฀i฀s฀s฀e฀m฀i฀n฀a฀t฀i฀o฀n฀ ex vivoǤ฀ ฀ 
LOX disrupts the balance between bone resorption and bone formation. ฀ ฀B฀y฀ ฀d฀i฀s฀r฀u฀p฀t฀i฀n฀g฀ ฀t฀h฀e฀ ฀p฀h฀y฀s฀i฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀b฀a฀l฀a฀n฀c฀e฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀b฀o฀n฀e฀ r e s o r p t i o฀n฀ a n d฀ ฀b฀o฀n฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǡ฀ ฀t฀u฀m฀o฀r฀ ฀ ฀c฀e฀l฀l฀s฀ ฀p฀r฀o฀m฀o฀t฀e฀ ฀s฀k฀e฀l฀e฀t฀a฀l฀ ฀d฀e฀s฀t฀r฀u฀c฀t฀i฀o฀n  ȋ ? ?ȌǤ฀T o  ฀d฀i฀r e c t฀l฀y฀ ฀t฀e฀s฀t  w฀h฀e฀t฀h฀e฀r฀ LOX  ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀i฀n฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀c฀o฀u฀l฀d฀ ฀i฀n฀f฀l฀u฀e฀n฀c฀e฀ ฀o฀s฀t฀e฀o฀c฀l฀as t฀ ฀d i f f e฀r฀e n t฀i฀a฀t฀i฀o฀nǡ฀ ฀w e  t r e a฀t฀e฀d  ฀p r i฀m a r y฀ ฀m฀o฀u฀s฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀c฀e฀l฀l฀ ฀c฀u฀l฀t฀u฀r฀e฀s฀ ฀w฀i฀t฀h฀ ฀R฀A฀N฀K฀L฀ ฀a฀n฀d฀ ฀MǦ฀C฀S฀F฀ ฀t฀o฀g e t h r  ฀i฀t฀h฀ ฀t฀h฀e฀ c o฀n฀d฀i t i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀C฀t฀r฀lǡ฀ ฀L฀O฀XǦ฀ ฀a฀n฀d฀ ฀L฀O฀X ?฀ ฀c฀a฀n฀c฀e฀r฀o฀u฀s฀ ฀c฀e฀l฀l฀sǤ฀ ฀C฀o฀n s฀i s t e n t฀ ฀w i t฀h฀ in vivo฀ ฀d฀a t฀a฀ ȋ F i฀gǤ   ?฀dȌǡ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀L฀O฀X ?฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀e฀d  ฀t฀h฀e฀ ฀f o฀r m a t i฀o n฀ o f฀ ฀T R A฀PǦ฀p฀o฀s฀i฀t฀i฀v฀e฀ ฀m฀u฀l฀t฀i฀n฀u฀c฀l฀e฀a฀t฀e฀d฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀sǡ฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀c฀on฀d฀i฀t฀i o n฀e฀d฀ ฀m฀e฀d฀i a  f r฀o฀m  ฀C t฀r฀lǦ฀ ฀a฀n฀d฀ ฀L฀O฀XǦ  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ȋ฀ F฀ i฀ gǤ฀   ?฀ aȌǤ฀  ฀ A฀ s฀  ฀ a฀ f฀ o฀ r฀ e฀ m฀ e฀ n฀ t฀ i฀ o฀ n฀ e฀ dǡ฀  β฀A P฀N  ฀t r฀e฀a฀t m e n t฀ ฀o฀f  ฀L฀O฀X ?฀ ฀t฀u฀m฀o rǦ฀b฀e฀a฀r฀i฀n฀g฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀i฀n฀h฀i฀b฀i฀t฀e฀d฀ ฀o฀s฀t฀e฀o฀l฀y฀s฀i฀s฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?ȌǤ  ฀S฀i฀m i l฀a r฀l฀yǡ฀ β฀A P N฀a l m฀o฀s฀t฀ ฀c฀o m฀p฀l e t e l y  ฀i฀n฀h฀i฀b฀i฀t฀e฀d฀ ฀L฀O฀X฀ ฀e฀n฀z฀y฀m฀a฀t฀i฀c฀ ฀a฀c฀t฀i฀v฀i฀t฀y฀ ฀i฀n฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e d i u m฀ ฀f฀r฀o฀m L O X ?฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀sǡ฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀t฀h฀a฀t฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o m฀ ฀L฀O XǦ ( c฀ t ? ? ?฀  ฀ c e l฀ l฀ s  ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?ȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ β฀A P N฀ ฀b l o c฀k฀e d  t h e  s t i฀m฀u฀l฀a฀t฀o฀r฀y฀ ฀e฀f฀f฀e฀c฀t฀ ฀o฀f฀ ฀L฀O฀X ?฀ ฀o฀n฀ 
฀  ? ?
฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ȋ฀F฀i฀gǤ฀  ?฀aȌǡ฀ ฀i฀n฀d฀i฀c฀a฀t฀i฀n฀g฀ ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀p฀r฀o฀m฀o฀t฀i฀n฀g฀ ฀e฀f฀f฀ e c t  o฀ ฀  ฀ L O฀ X฀  o฀ n฀  R฀ A฀ N K฀ LǦ฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ฀c฀r฀i฀t฀i฀c฀a฀l฀l฀y฀ ฀d฀e฀p฀e฀n฀d฀s฀ ฀o฀n฀ i฀t฀s฀ ฀e n฀z฀y฀m a t฀c  a฀c฀t฀i฀v฀i฀t฀yǤ฀ ฀ ฀ ฀ LOX฀  ฀ o฀ v฀ e฀ r฀ e฀ x฀ p฀ r฀ e฀ s฀ s฀ i฀ o฀ n฀  ฀ i฀ n฀ d฀ u฀ c฀ e฀ d฀  ฀ a฀  ฀ r฀ o฀ b฀ u฀ s฀ t฀  ฀ p฀ r฀ o฀ d฀ u฀ c฀ t฀ i฀ o฀ n฀  ฀ o฀ f฀  ฀ )฀ LǦ ?฀  ฀ b฀ y฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀e฀l l฀sǡ฀ ฀w฀h฀o e  ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀a฀l฀m฀o฀s฀t฀ ฀t฀o฀t฀a฀l฀l฀y฀ ฀i฀n฀h฀i฀b฀i฀t฀e฀d฀ ฀b฀y฀ β A P N  t r฀e฀a฀t฀m e n t฀ ȋ฀F฀i฀gǤ฀  ? bȌǤ฀ ฀T฀u฀m฀o฀rǦ฀d฀e฀r฀i฀v฀e฀d฀ ฀)฀LǦ ?฀ ฀c฀a฀n฀ ฀a฀c฀t฀ ฀a฀s฀ ฀a฀n฀ ฀a฀u฀t฀o฀c฀r฀i฀n฀e฀ ฀a฀g฀e฀n฀t฀ ฀a฀n฀d฀ ฀a฀c฀t฀i฀v฀a฀t฀e฀ ฀t฀h฀e฀ ฀s฀ig n฀a฀l t r a s d uc e r  a n d  a c t i฀v a t o r  o f  ฀t฀r฀a฀n฀s฀c฀r฀i฀p฀t฀i฀o฀n฀  ?฀ ȋ฀S฀T฀A฀T ?Ȍ฀ ฀s฀i฀g฀n฀a฀l฀l฀i฀n฀g฀ ฀p฀a฀t฀h฀w฀a฀y฀ ฀i฀n฀ ฀C฀R฀C฀ ฀ce l l s  ȋ ? ?ǡ ? ?ȌǤ  )฀ n  a g฀ r฀ e฀ e m e฀ n฀ t  w฀ i฀ t฀ h฀  ฀t฀h฀e฀s฀e฀ ฀f฀i฀n฀d฀i฀n฀g฀s฀ ȋ ? ?ǡ฀  ? ?Ȍǡ฀ ฀S฀T฀A฀T ?฀ ฀p฀h฀o฀s฀p฀h฀o฀r฀y฀l฀a฀t฀i฀o฀n฀ ฀l฀e฀v฀e฀l s  ฀w฀e฀r฀e฀ s u b st a n t i฀a฀l฀l฀y฀ ฀i n฀c฀r฀e฀a฀s฀e฀d฀ ฀i฀n฀ ฀ L฀ O฀ X ?฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ sǡ฀  ฀ c฀ o฀ m฀ p฀ a฀ r฀ e฀ d฀  ฀ t฀ o฀  ฀ C฀ t฀ r฀ lǦ฀  ฀ a฀ n฀ d฀  ฀ L฀ O฀ XǦ฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l s  ȋ฀ F฀ i฀ gǤ฀  ? cȌǤ฀ A d d฀i฀t i฀o฀n฀a฀l l฀yǡ฀ ฀ b฀ l฀ o฀ c฀ k฀ a฀ d฀ e฀  ฀ o฀ f฀  ฀ t฀ h฀ e฀  ฀ )฀ LǦ ?฀  ฀ r฀ e฀ c฀ e฀ p฀ t฀ o฀ r฀  ฀ b฀ y฀  ฀ t฀ o฀ c฀ i฀ l฀ i฀ z฀ u฀ m฀ a฀ b฀  ฀ a฀ b฀ r฀ o฀ g฀ at฀ e d  S T A฀ T ?  p฀ h฀o฀s p h฀o฀r฀y฀l a฀t฀i o฀n฀ ฀i฀n  ฀L฀O฀X ?฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀sǡ฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀w฀i฀t฀h฀ u n t r฀e฀a฀t฀e฀d฀ ฀c฀e฀l l s  ȋ F฀i฀gǤ฀  ?฀cȌǤ฀ ฀T฀h฀u฀sǡ  o฀u฀r฀ d฀a t฀a฀ ฀r฀e฀v฀e฀a฀l฀e฀d฀ ฀a฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀u฀n฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀f฀u฀n฀c฀t฀i฀o฀n฀a฀l฀ ฀l฀i฀n฀k฀ ฀b฀e฀t฀w฀e฀e฀n฀ ฀L฀O฀X฀ ฀a฀n d  )฀LǦ ?ǡ  i n  w฀h฀i฀c฀h฀ ฀L฀O XǦ฀d฀r฀i฀v฀e฀n฀ ) LǦ ?  ฀p฀r฀o฀d฀u฀c฀t฀i฀o฀n฀ ฀b฀y฀ ฀C฀R฀C฀ ฀c฀e฀l฀l฀s฀ ฀p฀r฀o฀m฀o฀t฀e฀s฀ ฀)฀LǦ ?฀RȀ฀S฀T฀A฀T ?฀ ฀s฀i฀g฀n฀a฀l฀i฀ng  p a฀t h w a yǤ฀ ฀T h i s  l i฀n฀k  ฀e x t e n฀d e฀d฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀l฀i฀n฀i฀cǡ฀ ฀b฀e฀c฀a฀u฀s฀e฀ LOX฀ ฀a฀n฀d  IL-6  s฀i฀g฀n฀i f i฀c฀a฀n฀t฀l฀y฀ ฀c฀o฀r฀r฀e฀l฀a฀t฀e฀d฀ ฀a฀c฀r฀o฀s฀s฀  ?฀ ฀p฀u฀b฀l฀i฀c฀a฀l฀l฀y฀ ฀a฀v฀a฀i฀la b l  ฀d฀a฀t฀a฀b฀a฀s฀e฀s฀ ฀o฀n฀ ฀C฀R฀Cǡ฀ ฀w฀h฀e฀n฀ ฀a฀n฀a฀l฀y฀s฀e฀d฀ ฀i฀n฀d฀e฀p฀e฀n฀d฀e฀n฀t฀l฀y฀ ฀o฀r฀ ฀i฀n฀ ฀c o m฀b฀i฀n฀a฀t฀i o฀n฀ ȋ F i gǤ฀  ?฀d฀ ฀a฀n฀d฀ ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?ȌǤ฀ ฀T฀h฀e฀ ฀a฀d฀d฀i฀t฀i฀o฀n฀ ฀o฀f฀ ฀)฀LǦ ?฀ ฀t฀o฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i o n e฀d฀ ฀m฀e d i u m฀ ฀o฀f฀ ฀L฀O฀XǦ  ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀e฀d฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀t฀o฀ ฀a฀n฀ ฀e฀x฀t฀e฀n฀t฀ ฀s฀i฀m฀i฀l฀a฀r฀ ฀t฀o฀ ฀th a  o b฀s฀e฀r฀v฀e฀d฀ w i t฀h฀ ฀t฀h฀e  ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀L฀O฀X ?฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀F฀i฀gǤ฀  ?฀eȌǤ฀ ฀Mo฀r฀e฀o฀v฀e฀rǡ  t฀o฀c i l฀i฀z฀u฀m a b  i n฀h฀i b t฀e฀d฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ฀i฀n฀d฀u฀c฀e฀d฀ ฀b฀y฀ ฀t฀h฀e฀ ฀L฀O X ?  c o n d i฀t฀i฀o฀n฀e d  ฀m฀e฀d฀i฀u฀mǡ฀ ฀a฀n฀d฀ a n  a d฀i฀t฀i฀v฀e฀ ฀i฀n h i฀b฀i฀t฀o฀r฀y฀ ฀e฀f฀f฀e฀c฀t฀ ฀o฀n฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀w฀a฀s฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀w฀h฀e฀n฀ ฀c฀o฀mb i฀n฀i฀n฀g฀ ฀t฀o฀c฀il i z u m฀a฀b฀ ฀a฀n฀d  β A฀P N  ȋ฀ F฀ i฀ gǤ฀   ?฀ fȌǤ฀  ฀ T฀ h฀ e฀ s฀ e฀  ฀ r฀ e฀ s฀ u฀ l฀ t฀ s฀  ȋ฀ F฀ i฀ gǤ฀   ?฀ eǦ฀ fȌ฀  ฀ s฀ u฀ g฀ g฀ e฀ s฀ t฀ e฀ d฀  ฀ t฀ h฀ a฀ t฀  ฀ b฀ o฀ t฀ h฀  ฀ )฀ LǦ ?฀ ฀ an d฀ L O฀X฀ ฀w฀e฀r e฀ ฀e฀f f฀e฀c฀t i v฀e฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀o฀r฀s฀ ฀o฀f฀ ฀R฀A฀N฀K฀LǦ฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀sǤ฀ ฀)฀n฀d฀e฀e฀dǡ฀ i฀n ag r e e฀m e n฀t  ฀w฀i฀t฀h฀ ฀ p฀ r฀ e฀ v฀ i฀ o฀ u฀ s฀  ฀ f฀ i฀ n฀ d฀ i฀ n฀ g฀ s฀  ȋ ? ?Ȍǡ฀  ฀ w฀ e฀  ฀ o฀ b฀ s฀ e฀ r฀ v฀ e฀ d฀  ฀ t฀ h฀ a฀ t฀  ฀ r฀ e฀ c฀ o฀ m฀ b฀ i฀ n฀ a฀ n฀ t฀  ฀ L฀ O฀ X฀  ฀ i฀ n฀  ฀ c฀ o฀ m฀b i฀n฀a t i฀o n  ฀w฀i฀t h  ฀R฀A฀N฀K฀L ?฀MǦ฀C฀S฀F฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀e฀d฀ ฀t฀h฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀s฀ in vitroǡ  c o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀c฀o฀n฀t฀r฀o฀l฀ ȋ฀R฀A฀N฀K฀L ?฀MǦ฀C฀S฀FȌ฀ ȋ฀F฀i฀gǤ฀  ?฀aȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀L฀O฀X฀ ฀p฀r฀o฀m฀o฀t฀e฀d฀ ฀a฀ ฀g฀r฀e฀a฀t฀e฀r฀ ฀nu c l e a r฀ ฀l฀o฀c a l i฀z a฀t฀i฀o฀n฀ ฀o฀f฀ ฀N฀F฀A฀T฀c ?ǡ฀ ฀t฀h฀e฀ ฀m฀a฀s฀t฀e฀r฀ ฀r฀e฀g฀u฀l฀a฀t฀o฀r฀ ฀o฀f฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀sǡ฀ ฀t฀h฀a฀n฀ ฀R A N K฀L ?M฀ C฀ S F฀  ฀ a฀ l฀ n฀ e฀  ȋ ? ?฀  vs  
฀  ? ?
 ? ? ?฀ ฀o฀f฀ ฀p฀o฀s฀i฀t฀i฀v฀e฀ ฀n฀u฀c฀l฀e฀a฀r฀ ฀s฀t฀a฀i฀n฀i฀n฀gǢ฀ ฀P฀  ?฀  ?Ǥ ? ?Ȍ฀ ȋ฀F฀i฀gǤ฀  ?bȌǤ฀ ฀L O X฀ a฀l o n฀e  ฀d฀i฀d  n o฀t฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀e฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀o฀g฀e฀n฀e฀s฀i฀s฀ ȋ฀d฀a฀t฀a฀ ฀n฀o฀t฀ ฀s฀h฀o฀w฀nȌǤ฀ ฀(฀e฀n฀c฀eǡ฀ ฀t฀u฀m฀o฀rǦ฀s฀e฀cr e t e d  L฀O฀X฀ ฀a n฀d฀ )฀LǦ ?  ฀w฀e฀r฀e฀ a c t i n g฀ ฀i฀n  ฀c฀o฀n฀c฀e฀r฀t฀ ฀t฀o฀ ฀p฀r฀o฀m฀o฀t฀e฀ ฀t฀h฀e฀ ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀e฀d฀ o s t e o c l a s t s฀ i n d u c฀e฀d฀ b฀y฀ ฀R฀A N฀K฀LǤ฀ ฀ ฀T฀o฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀ ฀w฀h฀e฀t฀h฀e฀r฀ LOX฀  ฀ e x p฀ r฀ e s฀ s฀ i฀ o฀ n฀  ฀ i฀ n฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ c฀ o฀ u฀ l฀ d฀  ฀ a฀ l฀ s฀ o฀  ฀ i฀ n฀ f฀ l฀ u฀ e฀ n฀ c฀ e฀  ฀o฀s฀t฀e฀o฀b฀l฀a฀s฀t฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀i฀o฀nǡ฀ ฀w฀e฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀p฀r฀i฀m฀a฀r฀y฀ ฀c฀a฀l฀v฀a฀r฀i฀a฀l฀ m฀o฀u฀s฀e฀ ฀o฀s฀t฀e฀o฀b฀l a฀s฀t s  w฀i t h  ฀t h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀C฀t฀r฀lǡ฀ ฀L฀O฀X ?฀ ฀o฀r฀ ฀L฀O฀XǦ฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀sǤ  W฀e฀ ฀f฀o฀un d  ฀t฀h฀a฀t฀ ฀t฀h฀e฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀f฀r฀o฀m฀ ฀L฀O฀X ?฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀p฀a฀r฀t฀i฀a฀l฀l฀y฀ ฀i฀n฀hi฀b฀i฀t฀e฀d฀ ฀t he  ฀f o r m฀a฀t i o n  ฀o฀f฀ ฀b฀o฀n฀e  ฀n฀o฀d฀u฀l฀e฀s฀ ฀a฀n฀d฀ ฀t฀h฀e฀i฀r฀ ฀m฀i฀n฀e฀r฀a฀l฀i฀z฀a฀t฀i฀o฀nǡ฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀c฀o฀n฀d฀i฀t฀io฀n฀e฀d฀ ฀m e d฀i a f r฀ o฀ m฀  C t r l฀  ฀ a n d฀  ฀ L฀ O XǦ฀  ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀F฀i฀gǤ฀  ?฀cǦ฀dȌǤ฀ ฀ ฀C฀o฀l฀l฀e฀c฀t฀i฀v฀e฀l฀yǡ฀ ฀o฀u฀r฀ ฀f฀i฀n฀d฀i฀n฀g฀s฀ ฀s฀u฀g฀g฀e฀s฀t฀e฀d฀ ฀t฀h฀a฀t฀ ฀t฀u฀m฀o฀rǦ฀d฀e฀r฀iv e d  L O฀X฀ ฀i n฀d฀u c e฀s฀ ฀a฀n฀ ฀i m฀b฀a฀l฀a฀n c e  ฀b฀e฀t฀w฀e฀e฀n฀ ฀b฀o฀n฀e฀ ฀r฀e฀s฀o฀r฀p฀t฀i฀o฀n฀ ฀a฀n฀d฀ ฀b฀o฀n฀e฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀nǡ฀ ฀w฀h฀i฀c฀h฀ ฀l฀ea d s  t฀o฀ ฀b฀o฀n฀e฀ e฀s t r u c t i o n฀ i  vivoǤ฀ ฀ ฀ 
LOX primes tumor cells for dissemination to the bone marrow  ฀ ฀T฀o฀ ฀d฀e฀t฀e฀r฀m฀i฀n฀e฀ ฀t฀h฀e฀ ฀r฀o฀l฀e฀ ฀o฀f฀ ฀L฀O฀X฀ ฀i฀n฀ ฀t฀h฀e฀ ฀s฀e฀t฀t฀l฀e฀m฀e฀n฀t฀ ฀o฀f฀ t u m฀o฀r฀ ฀c฀e฀l฀l s  i n  t h e  b o฀n฀e฀ ฀m฀a฀r฀r฀o฀wǡ  ฀a฀n฀i฀m฀a฀l฀s฀ ฀i฀n฀j฀e฀c฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀p฀a฀r฀e฀n฀t฀a฀l฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀w฀e฀r฀e฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀d฀a฀i l y฀ f฀r฀o m฀ ฀DǦ ?฀ ฀t฀o฀ ฀D ?฀ ฀w฀i t฀h  t h e฀ ฀ c฀ o฀ n฀ d฀ i฀ t฀ i฀ o฀ n฀ e฀ d฀  ฀ m฀ e฀ d฀ i฀ u฀ m฀  ฀ f฀ r฀ o฀ m฀  ฀ L฀ O฀ XǦ฀  ฀ o฀ r฀  ฀ L฀ O฀ X ?฀  ฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ sǡ฀  ฀ w i t h฀  ฀ o฀ r฀  ฀ w฀ i฀ t ho u t t฀o c฀i฀l฀i z u฀m฀a b  ฀o฀r฀ 
β฀A฀P฀N฀ ฀t฀r฀e฀a฀t฀m฀e฀n฀tǤ฀ ฀T฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀w฀a฀s฀ ฀t฀h฀e฀n฀ ฀c฀o฀l฀l฀e฀c฀t฀e฀d฀ ฀a฀n฀d฀ ฀p l฀a c e d฀ ฀i฀n c฀ u฀ l t u฀ r฀ e  u฀ n฀ d e r฀  ฀a฀n฀t฀i฀b฀i฀o฀t฀i฀c฀ ฀s฀e฀l฀e฀c฀t฀i฀o฀nǡ฀ ฀e฀n฀a฀b฀l฀i฀n฀g฀ ฀g฀r฀o฀w฀t฀h฀ ฀o฀f฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ฀t฀h฀a฀t  h฀a฀v฀e฀ ฀d i s฀s฀e m i n a฀t฀e฀d  ฀t฀o  t฀h฀e฀ ฀b฀o฀n฀e  ฀m฀a฀r฀r฀o฀w฀ ȋ฀F฀i฀gǤ฀  ?฀aȌǤ฀ ฀ ฀W฀e฀ ฀r฀e฀c฀o฀v฀e฀r฀e฀d฀ ฀c฀o฀l฀o฀n฀yǦ฀f฀o฀r฀m฀i฀n฀g฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l l s  ฀i฀n฀ ฀t฀h฀e฀ ฀b o฀n฀e฀ m฀a฀r r฀o฀w฀ f฀r฀o฀m฀  ?฀ ฀o฀u฀t฀ ฀o฀f฀  ? ?฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀L฀O฀X ?฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ m฀e฀d฀i฀u฀mǡ  w฀h฀er฀e฀a฀s฀ o฀n฀l฀y฀  ?฀ o u t  ฀o฀f฀  ?฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀t฀r฀e฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ ฀t฀h฀e฀ ฀L฀O฀XǦ฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀h฀ad฀ ฀t u฀m฀o฀r฀ c e l l c o l o฀n฀i e s  i n  t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ȋ฀F฀i฀gǤ฀  ?฀bȌǤ฀ ฀M฀o฀r฀e฀o฀v฀e฀rǡ฀ ฀t฀h฀e฀ ฀a฀v฀e฀r฀a฀g฀e฀ ฀n฀u฀m฀b฀e฀r฀ ฀o฀f฀ ฀c฀o฀l฀o฀n฀yǦ฀f฀o฀r฀m฀i฀n฀g฀ ฀t฀u฀m o฀r฀ ฀c฀e฀l฀l s  ฀r฀e฀c฀o฀v฀e฀r฀e฀d฀ ฀f฀r฀o฀m฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀o฀f฀ ฀t฀h฀e฀  ?฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀m฀i฀c฀e฀ ฀t r e฀a฀t e d฀  ฀ w i t h฀  ฀ h e฀  L฀ O฀ X ?฀  ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ฀w฀a฀s฀  ?Ǧ฀f฀o฀l฀d฀ ฀h฀i฀g฀h฀e฀r฀ ฀t฀h฀a฀n฀ ฀t฀h฀a฀t฀ ฀r฀e฀c฀o฀v฀e฀r฀e d  ฀f r฀o m฀ t฀h e   ?฀ ฀i฀c฀e฀ t r e฀a t e d฀ w฀i h฀ ฀t฀h฀e฀ ฀L฀O฀XǦ฀ ฀c฀o฀n฀d฀i฀t฀i฀o฀n฀e฀d฀ ฀m฀e฀d฀i฀u฀m฀ ȋ฀F฀i฀gǤ฀  ?฀bȌǤ฀ ฀T฀h฀e฀ ฀t฀r฀e฀a฀t฀m฀e฀nt฀ ฀o฀f฀ ฀a฀n i฀m a l฀s฀ w฀i฀t฀h฀ β฀A฀P฀N  ฀c o฀m p฀l e฀t฀e฀l฀y฀ 
฀  ? ?
฀b฀l฀o฀c฀k฀e฀d฀ ฀t฀h฀e฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀o฀r฀y฀ ฀e฀f฀f฀e฀c฀t฀s฀ ฀o฀f฀ ฀L฀O฀X฀ ฀o฀n฀ ฀i฀n฀c฀i฀d฀e฀n฀c฀e฀ ȋ ?฀ ฀o฀u฀t฀ ฀o฀f฀  ? a฀n i฀m a l sȌ฀ ฀a฀n฀d฀ ฀n฀u฀m b e r  o f  ฀c฀o฀l฀o฀n฀yǦ฀f฀o฀r฀m฀i฀n฀g฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ȋ฀F฀i฀gǤ฀  ?฀bȌǤ  ) n฀ ฀s฀h฀a฀r p  ฀c o n t r฀a s tǡ  t o c i฀l฀i฀z฀u฀m฀a฀b฀ ฀d฀i฀d฀ ฀n฀o฀t฀ ฀i฀n฀h฀i฀b฀i฀t฀ ฀L฀O฀X฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀o฀r฀y฀ ฀e฀f฀f฀e฀c฀t฀ o฀n฀ ฀t฀u m฀o฀r฀ ฀c฀e฀l฀l฀ ฀d฀i฀s฀s฀e฀m฀i฀n฀a฀t฀i฀o฀n฀ ȋ฀f฀i฀gǤ฀  ?฀bȌǤ฀ ฀ ฀ T฀ h฀ u฀ sǡ฀  ฀ t฀ h฀ e฀ s฀ e฀  ฀ d฀ a฀ t฀ a฀  ฀ i฀ n฀ d฀ i฀ c฀ a฀ t฀ e฀  ฀ t฀ h฀ a฀ t฀  ฀ L฀ O฀ X฀  ȋ฀ i฀ r฀ r฀ e฀ s฀ p฀ e฀ c฀ t฀ i฀ v฀ e฀  ฀ o฀ f฀  ฀ ) LǦ ?Ȍ฀  ฀ i฀ s฀  ฀ c฀ ru c i฀a฀l l฀y  ฀i฀m p฀o฀r฀t a฀n฀t฀ ฀i n  t฀h฀e฀ ฀s฀e฀t฀t฀l฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀wǤ฀ ฀ 
LOX promotes tumor cell adhesion and survival฀ ฀ ฀W฀e฀ ฀h฀a฀v฀e฀ p r e v฀i฀o฀u฀s฀l฀y฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀t฀h฀a฀t฀ LOX  o v e r x p r e s s i฀o฀n฀ ฀i฀n฀ ฀b฀r฀e฀a฀s฀t฀ ฀c฀a฀n฀c฀e฀r฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀d฀u฀c฀e฀s฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀sǡ฀ ฀a฀ ฀p฀h฀e฀n฀o฀t y p฀e฀ ฀a฀s฀s o฀c฀i฀a฀t e d  w฀i฀t฀h฀ ฀i฀t฀s฀ ฀a฀b฀i฀l฀i฀t฀y฀ t฀o฀ ฀i฀n฀d฀u฀c e  t฀h฀e  ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀o฀f฀ ฀a฀ ฀m฀a฀j฀o฀r฀ ฀e฀p฀i฀t฀h฀e฀l฀i฀a฀lǦ฀t฀oǦ฀m฀e฀s฀e฀n฀c฀h฀y฀m฀a฀l฀ ȋ฀E฀M฀TȌǦ฀t฀ra n฀s฀c฀r i pt i฀o n  f a c฀t฀o฀rǡ฀ TWIST1  ȋ ?ȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀w฀e฀ ฀h฀a฀v฀e฀ ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ TWIST1฀ ฀f c i l i฀t฀a฀t฀e s b r e a฀s฀t฀ ฀c฀a฀n฀c฀e฀r฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀s฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n฀ ȋ ? ?ȌǤ฀ ฀ ฀W฀e฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀p฀r฀o฀c฀e฀e฀d฀e฀d฀ ฀t฀o฀ ฀e฀x฀p฀l฀o฀r฀e฀ ฀wh e t h r  L O X฀ ฀p r฀o m o t  t฀u m฀o฀r฀ ฀c฀e l l  ฀c฀o฀l฀o฀n฀i฀z฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀b฀o฀n฀e฀ via฀  ฀ i฀ n d u฀ c฀ t฀ i฀ o฀ n฀  ฀ o฀ f฀  ฀ E฀ M฀ TǤ (฀c t ? ? ?฀ ฀c฀e฀l l฀s฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀d฀e฀t฀e฀c฀t฀a฀b฀l฀e฀ ฀l฀e฀v฀e฀l฀s฀ ฀o฀f฀ ฀g฀e฀n฀e฀s฀ ฀e฀n฀c฀o฀d฀i฀n฀g฀ ฀f฀o฀r฀ ฀E฀M฀TǦ฀i฀n฀d฀u฀c฀i฀n฀g฀ ฀t฀r฀a฀n฀s฀c฀r฀i฀p฀t฀i฀o฀n฀ ฀f฀a฀c฀t฀o฀rsǡ฀ s฀u฀c฀h฀ a s  TWIST1  ฀ a฀ n d฀  SNAI1฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?ȌǤ฀ LOX฀ e฀x฀p r฀e฀s฀s฀i o฀n฀ ฀i฀n฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀d฀i฀d฀ ฀n฀o฀t฀ ฀m฀o฀d฀i฀f฀y฀ ฀t฀h฀e฀ ฀m฀o฀r฀p฀h฀o฀l฀o฀g฀i฀c฀a฀l฀ ฀a฀p฀p฀e฀a฀r฀a฀n฀c฀e฀ ฀o฀f฀ ฀t฀h฀e฀s฀e฀ ฀c฀e฀l฀l฀s฀ ฀a฀n฀d฀ ฀i฀t฀ ฀d฀i฀d฀ ฀n฀o฀t฀ ฀m฀o d i f฀y฀ TWIST1ǡ  SNAI1  o฀ r฀  ฀v฀i฀m฀e฀n฀t฀i฀n฀ ȋVIM)฀ ฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ȋ฀s฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀gǤ฀ ฀S ?Ȍǡ฀ ฀i฀n฀d฀i฀c฀a฀t฀i฀n฀g฀ ฀t฀h฀a฀t  L O X฀ i n  c o l฀o฀n฀ ฀c฀a฀n฀c e฀r฀ ฀c฀e฀l฀l฀s฀ ฀d฀o฀e฀s฀ ฀n฀o฀t฀ ฀c฀o฀n฀t฀r฀i฀b฀u฀t฀e฀ ฀t฀o฀ ฀b฀o฀n฀e m฀a฀r฀r o฀w  ฀c฀o฀l฀o฀n i฀z a t฀i฀o฀n฀ ฀b฀y฀ ฀p฀r฀o฀m฀o฀ti n g  a n  E M฀TǤ  ฀ ฀E฀a฀r฀l฀y฀ ฀s฀t฀e฀p฀s฀ ฀o฀f฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀i฀s฀ ฀i฀n฀v฀o฀l฀v฀e฀ ฀t฀h฀e฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀a฀n฀d฀ ฀s฀u฀r฀v i v a l฀ ฀o฀f฀ ฀D฀T฀C s  ฀t฀o  ฀a฀n฀d฀ ฀ i฀ n฀  ฀ t฀ h฀ e฀  ฀ b฀ o฀ n฀ e฀  ฀ m฀ a฀ t฀ r฀ i฀ x฀  ȋ ? ?Ȍǡ฀  ฀ t฀ w฀ o฀  ฀ p฀ r฀ o฀ p฀ e฀ r฀ t฀ i฀ e฀ s฀  ฀ w฀ e฀  ฀ e฀ x฀ a฀ m฀ i฀ n฀ e฀ d฀  ฀ u฀ s฀ i฀ n฀ g฀  in-v tro ฀a s฀s฀a y sǤ  ฀C฀o฀l฀l฀a฀g e n s฀ ฀c฀o฀n฀s฀t฀i฀t฀u฀t฀e฀  ? ? ?฀ ฀o฀f฀ ฀t฀h฀e฀ ฀t฀o฀t฀a฀l฀ ฀p฀r฀o฀t฀e฀i฀n฀ ฀c฀o฀n฀t฀e฀n฀t฀ ฀i฀n฀ ฀b฀o฀n฀eǡ฀ ฀t฀y฀p฀eǦ )  c o ll฀a฀g e฀n  b e i n g  h e  m฀o฀s฀t฀ ฀a฀b฀u฀n฀d฀a฀n฀t฀ ฀b฀o฀n฀e฀ ฀e฀x฀t฀r฀a฀c฀e฀l฀l฀u฀l฀a฀r฀ ฀m฀a฀t฀r฀i฀x฀ ฀p฀r฀o฀t฀e฀i฀n฀ ȋ ? ?ȌǤ฀ ฀C฀e฀ll  a t t c h฀m฀e฀n฀t฀ ฀e฀x฀p฀e฀r฀i฀m e n฀t฀s฀ ฀t฀o฀ ฀t฀y฀p฀eǦ฀)฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ฀w฀e฀r฀e฀ ฀t฀h฀e฀r฀e฀f฀o฀r฀e฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀ ฀C฀t฀r฀lǡ฀ ฀L฀O฀XǦ฀ ฀a฀n฀d฀ ฀L฀O฀X ?฀(฀c฀t ? ?  e฀l l sǤ  ฀A฀s฀ ฀s฀h฀o฀w n฀ i฀n฀ ฀F฀i฀gǤ฀  ?฀cǡ฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀a฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀ ฀g฀a฀i฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀a฀t฀t฀a฀c฀h฀m e n฀t฀ o฀f฀ ฀L฀O฀X ?฀( c t ? ? ?  ฀c฀e฀l฀l s  t฀o฀ ฀c฀o฀l฀l฀a g e nǡ฀ ฀c฀o฀m฀p฀a฀r฀e฀d฀ ฀t฀o฀ ฀C฀t฀r฀l฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀sǤ฀ ฀T฀h฀e฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀o฀f฀ ฀L฀O฀XǦ฀d฀e฀f฀i฀c฀i฀e฀n฀t฀ t u m฀o฀r฀ ฀c฀e฀l l s฀ ฀w a s  l o w฀e฀r฀ 
฀  ? ?
฀t฀h฀a฀n฀ ฀t฀h฀a฀t฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀w฀i฀t฀h฀ ฀C฀t฀r฀l฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ȋ฀F฀i฀gǤ฀  ?฀cȌǤ  ฀)฀n฀ ฀c฀o฀n t฀r a stǡ  t฀h e e฀x฀t฀e฀n฀t฀ ฀o฀f฀ ฀a฀t฀t a c h m฀e฀n฀t฀ ฀o฀f฀ ฀(฀c฀t ? ? ?฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀ ฀l฀i฀n฀e฀s฀ ฀t฀o฀ ฀f฀i฀b฀r฀o฀n฀e฀c฀t฀i฀n฀ ฀w฀a฀s฀ ฀t฀h฀e฀ ฀sa฀m eǡ฀ i r r e s p ec t฀i฀v฀e฀ ฀o฀f฀ LOX e x฀p฀r฀e฀s฀s฀i฀o฀n  ฀l฀e฀v฀e฀l฀s฀ ȋ฀S฀u฀p฀p฀l฀e฀m฀e฀n฀t฀a฀r฀y฀ ฀F฀i฀g฀u฀r฀e฀ ฀S ?ȌǤ฀ ฀U฀s฀i฀n฀g฀ ฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s s฀i฀l฀e฀n฀c฀e d฀ ฀fo  LOX  ฀e฀x p฀r฀e฀s฀s฀i฀o฀n฀ ȋ฀L฀O฀XǦȌ  ฀a฀s฀ ฀a฀ ฀c฀o฀n฀t฀r฀o฀l฀ ฀t฀o฀ ฀m฀e฀a฀s฀u฀r฀e฀ ฀b฀a฀s฀e฀l฀i฀n฀e฀ ฀c฀e฀l฀l฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀t฀o฀ ฀co l l฀a฀g฀e฀nǡ  ฀we  c฀o n฀d฀u฀c฀t฀e฀d฀ c e l l฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀e฀x฀p฀e฀r฀i฀m฀e฀n฀t฀s฀ ฀w฀i฀t฀h฀ LOX ?฀( c t ? ? ?฀ ฀c฀e฀l฀l฀sǡ฀ ฀i n  ฀t฀h฀e฀ ฀p฀r฀e฀s฀e฀n฀c฀e฀ ฀o฀r฀ ฀a฀b฀s฀e฀n฀c฀e฀ ฀o฀f฀ β฀A P N฀ o r  ฀t฀o฀c฀i฀l฀i฀z฀u฀m฀a฀bǤ฀ ฀A฀s฀ ฀s฀h฀o฀w฀n฀ ฀i฀n฀ ฀F฀i฀gǤ฀  ?฀cǡ฀ β A฀P฀N฀ ฀a฀b฀r o฀g฀a฀t฀e฀d฀ ฀t฀h฀e฀ ฀g฀a฀i฀n฀ ฀o฀f฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀o฀f฀ LOX ? ( c t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀t฀o฀ ฀c฀o฀l฀l฀a฀g฀e฀n฀ ȋ฀L฀O฀X ?฀ β฀A฀P NȌǡ  ฀c฀o฀m p a฀r฀e฀d฀ ฀t฀o฀ ฀t฀h฀a฀t฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀w฀i฀t฀h฀ ฀u฀n฀t฀r฀e฀a฀t฀e฀d฀ ฀c฀e฀l฀ls  ȋ฀L฀O฀X ?Ȍ฀ ฀o฀r฀ LOX+฀ (฀ c฀ t ? ? ?฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ t฀ r฀ e฀ a฀ t฀ e฀ d฀  ฀ w฀ i฀ t฀ h฀  ฀ t฀ o฀ c฀ i฀ l฀ i฀ z฀ u฀ m฀ a฀ bǤ฀  ฀ L฀ O฀ X฀  ฀ s฀ t฀ i฀ m฀ u฀ l฀ a฀ t฀ e฀ d฀  ฀ A฀ k฀ tǡ฀  ฀ S฀ r฀ cǡ฀  ฀ a฀ n d฀  ฀ F฀ A K฀  ฀p฀h฀o฀s฀p฀h฀o฀r฀y฀l฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀a฀t฀t฀a฀c฀h฀e฀d฀ ฀t฀o฀ c o฀l l a g฀e฀n฀ ȋ F฀i gǤ฀  ? cȌǤ  A d d฀i t i฀o n a l l฀yǡ  
β฀A฀P฀N฀ ȋ฀b฀u฀t฀ ฀n฀o฀t฀ ฀t฀o฀c฀i฀l฀i฀z฀u฀m฀a฀bȌ฀ ฀i฀n฀h฀i฀b฀i฀t฀e฀d฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀o฀r฀y฀ ฀e฀f฀fe c t฀ ฀o฀f฀ ฀L฀O฀X฀ on฀ ฀A฀k฀tǡ  S r cǡ  a฀n฀d฀ F฀A฀K฀ ฀p฀h฀o฀s฀p฀h฀o฀r฀y฀l฀a฀t฀i฀o฀n฀ ȋ฀F฀i฀gǤ฀  ?฀cȌǤ฀ ฀(฀e฀n฀c฀eǡ฀ ฀t฀h฀e฀s฀e฀ ฀o฀b฀s฀e฀r฀v฀a฀t฀i฀o฀n฀s฀ s u฀g฀g฀e฀s฀t฀e฀d฀ t h a t  L O฀ X฀  ฀ a c฀ t฀ i฀ v฀ i t y฀  ฀ i฀ s฀  ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀t฀o฀ ฀m฀e฀d฀i฀a฀t฀e฀ ฀C฀R฀C฀ ฀c฀e฀l฀l฀ ฀a฀t฀t฀a฀c฀h฀m฀e฀n฀t฀ ฀t฀o฀ ฀t฀y฀p฀eǦ฀)฀ ฀c฀o฀l฀l฀a g e nǤ฀ ฀  ฀  ฀ O฀ n฀ c฀ e฀  ฀ t฀ u฀ m฀ o฀ r฀  ฀ c฀ e฀ l฀ l฀ s฀  ฀ s฀ e฀ e฀ d฀  ฀ i฀ n฀  ฀ t฀ h฀ e฀  ฀ b฀ o฀ n฀ e฀  ฀ m฀ a฀ r฀ r฀ o฀ wǡ฀  ฀ t฀ h฀ e฀ y฀  ฀ n฀ e฀ e฀ d฀  ฀ t฀ o฀  ฀ s฀ u฀ r฀ v฀ i฀ v฀ e฀  ฀ i฀ n฀  ฀ t฀ h฀ i฀ s  ฀m฀i฀c฀r฀o฀e฀n฀v฀i฀r฀o฀n฀m฀e฀n฀tǤ฀ ฀A฀ ฀r฀e฀l฀e฀v฀a฀n฀t฀ in vitro  ฀f฀e฀a฀t฀u r฀e  ฀o f฀ ฀C฀R฀C฀ ฀c฀e฀l฀l฀ ฀s฀u฀r฀v฀i฀v฀a฀l฀ ฀i฀s฀ ฀t฀h฀e฀i฀r฀ ฀a฀b฀i฀l฀i฀t฀y฀ ฀t฀o฀ ฀gr o฀w  ฀a฀s฀ ฀c฀o฀l฀o฀n฀o฀s฀p฀h฀e฀r฀e฀s฀ ȋ ? ?ȌǤ฀ ฀W฀e฀ ฀t฀h฀u฀s฀ ฀a฀s฀k฀e฀d฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀C฀t฀r฀lǡ฀ ฀L O XǦǡ  ฀a฀n฀d  L OX ?  ( c t ? ? ?  c฀e฀l฀l s  c o u฀l d  ฀f฀o฀r฀m฀ ฀c฀o฀l฀o฀n฀o฀s฀p฀h฀e฀r฀e฀s฀ ฀i฀n฀ ฀s฀e฀r฀u฀mǦ฀f฀r฀e฀e m฀e฀d฀i฀u mǤ฀ ฀)฀n d e฀e฀dǡ  L฀O฀X ?฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s  ฀f฀o฀r฀m฀e฀d฀ a  ฀h฀i฀g฀h฀e฀r฀ ฀n฀u฀m฀b฀e฀r฀ ฀o฀f฀ ฀c฀o฀l฀o฀n฀o฀s฀p฀h฀e฀r฀e฀s฀ ฀t฀h฀a฀n฀ ฀t฀h฀e฀ ฀t฀w฀o฀ ฀o฀t฀h฀e฀r฀ ฀(฀c฀t ? ? ?฀ ฀c฀el฀l฀ ฀l฀i฀n฀e฀sǡ฀ ฀ad  g r o w฀t h f  ฀L฀O฀X ?฀(฀c฀t ? ? ?฀ ฀c฀e฀l฀l฀s฀ ฀a฀s฀ ฀c฀o฀l฀o฀n฀o฀s฀p฀h฀e฀r฀e฀s฀ ฀w฀a฀s฀ ฀s฀i฀g฀n฀i฀f฀i฀c฀a฀n฀t฀l฀y i h i฀b฀i฀t฀e฀d฀ ฀i฀n฀ t h e  p r e s฀e n c e฀ o f  β฀A฀P N  ȋ฀ S฀ u฀ p฀ p฀ l฀ e฀ m฀ e฀ n฀ t฀ a฀ r฀ y฀  ฀ F฀ i฀ gǤ฀   ?฀  ฀ a฀ n฀ d฀  ฀ d฀ a฀ t฀ a฀  ฀ n฀ o฀ t฀  ฀ s฀ h฀ o฀ w฀ nȌǤ฀  ฀ T฀ h฀ u฀ sǡ฀  ฀ L฀ O฀ X฀  ฀ c a n  p r o฀ v฀ i d฀e฀ C R C  ฀c฀e฀l฀l s  ฀w i฀t฀h  ฀a฀ ฀s฀u฀r฀v฀i฀v฀a฀l฀ ฀a฀d฀v฀a฀n฀t฀a฀g฀e฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀wǤ฀ ฀ 
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฀t฀o฀ ฀d฀i฀s฀t฀a฀n฀t฀ ฀o฀r฀g฀a฀n฀sǡ฀ ฀s฀u฀c฀h฀ ฀a฀s฀ ฀t฀h฀e฀ ฀l฀u฀n฀g฀sǡ฀ ฀l฀i฀v฀e฀rǡ฀ ฀a฀n฀d฀ ฀b฀r฀a฀i฀n฀ ȋ ?ǡ ?ǡ ?ǡ ?ǡ ?ǡ ȌǤ฀ ฀)฀n฀d฀e฀e฀dǡ฀ ฀L฀O฀X  h a s฀ ฀b฀e฀e฀n฀ ฀i฀d฀e฀n฀t฀i฀f฀i฀e฀d฀ ฀a฀s฀ ฀a฀n฀ ฀i฀m฀p฀o฀r฀t฀a฀n฀t฀ ฀r฀e฀g฀u฀l฀a t o r  o฀f฀ ฀h฀y฀p฀o฀x฀i฀aǦ i n d u฀c฀e฀d฀ ฀t฀u฀m฀o฀r฀ ฀pr o฀g฀r฀e฀s฀s฀i฀o฀n฀ via฀ a฀ (฀) FǦ ?αǦ฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀m฀e฀c฀h฀a฀n฀i฀s฀m฀ ฀i฀n฀ ฀n฀u฀m฀e฀r฀o฀u฀s฀ ฀c฀a฀n c e฀r฀ ฀t฀y฀p฀e฀s฀ ȋ ?ǡ ?Ǧ ? ?ȌǤ  S฀u฀r฀p฀r฀i฀s฀in฀g฀l฀yǡ฀ ฀a฀s i d e  f r o฀m฀ ฀a฀ ฀v฀e฀r฀y฀ ฀r฀e฀c฀e฀n฀t฀ ฀r฀e฀p฀o฀r฀t฀ ฀t฀h฀a฀t฀ ฀h฀y฀p฀o฀x฀i฀aǦ฀i฀n฀d฀u฀c฀e฀d฀ ฀L฀O฀X฀ ฀p฀r฀o฀m฀o฀t฀e฀s฀ b o฀n฀e฀ m฀e฀t฀a st฀a s i s฀ ฀o฀f฀ ฀b฀r฀e฀a฀s฀t฀ c฀a n c e r฀ ȋ ? ?Ȍǡ฀ ฀t฀h฀e฀r฀e฀ ฀w฀a฀s฀ ฀n฀o฀ ฀e฀v฀i฀d฀e฀n฀c฀e฀ ฀a฀s฀ ฀t฀o฀ ฀w฀h฀e฀t฀h฀e฀r฀ ฀t฀h฀i฀s฀ ฀i฀s฀ ฀a g฀e฀n e r a l i s฀e d฀  ฀ f฀ u n฀ c฀ t฀ i o nǢ฀  i.eǤ  i฀f฀ t u m฀o฀rǦ฀d฀e฀r฀i฀v฀e฀d฀ ฀L฀O฀X฀ ฀p฀a฀r฀t฀i฀c฀i฀p฀a฀t฀e฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀d฀e฀v฀e฀l฀o฀p฀m฀e฀n฀t฀ ฀o฀f฀ ฀b฀o฀n฀e฀ ฀m e t a฀s฀t฀a฀s฀i฀s฀ i n  o t h฀e฀r฀ ฀c฀a฀n฀c฀e฀r฀ m฀o฀d e l sǡ  ฀s฀u฀c฀h฀ ฀a฀s฀ ฀c฀o฀l฀o฀n฀ ฀c฀a฀n฀c฀e฀rǤ฀ ฀W฀e฀ ฀h฀a฀v฀e฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t ฀L฀O X  s y n e g i฀z฀e฀s฀ ฀w i฀t฀h฀ ฀(฀)฀FǦ ?α  i฀ n฀  ฀p฀r฀o฀m฀o฀t฀i฀n฀g฀ in vivo฀ ฀g฀r฀o฀w฀t฀h฀ ฀o฀f฀ ฀c฀o฀l฀o฀r฀e฀c฀t฀a฀l฀ ฀c฀a฀n฀c฀e฀r฀s฀ ȋ ?ȌǤ฀ ฀)฀n฀ ฀t฀h฀e฀ ฀p฀r฀e฀s฀e฀n฀t฀ ฀s฀t฀u d yǡ฀ w฀e฀ ฀f o฀u฀n d  ฀t฀h฀a฀t฀ ฀L฀O฀X฀ ฀w฀a฀s฀ ฀e฀x฀p฀r฀e฀s฀s฀e฀d฀ ฀b฀y฀ ฀t฀u฀m฀o฀r฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀f r฀o฀m  C R฀C฀ ฀p a฀t฀i n฀t฀s฀ ฀w฀i฀t฀h฀ ฀b฀o฀n฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀s฀e฀s฀ ฀a฀n฀d฀ ฀t฀h฀a฀tǡ฀ ฀i฀r฀r฀e฀s฀p฀e฀c฀t฀i฀v฀e฀ ฀o฀f฀ HIF-1α  ฀e฀x฀p e s i฀o฀nǡ  t u m฀o฀rǦ s฀e฀c฀r฀e฀t฀e฀d฀ ฀L฀O฀X฀ ฀p฀r฀o฀m฀o฀t฀e฀d฀ ฀s฀e฀t฀t฀l฀e฀m฀e฀n฀t฀ ฀o฀f฀ ฀C฀R฀C฀ ฀c฀e฀l฀l฀s฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀a฀n฀d฀ ฀i฀n฀d฀u฀c฀e฀d฀ ฀a฀ ฀r฀o฀b u s t e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀o฀f฀ ฀) LǦ ?฀ b฀y฀ ฀ t฀ h฀ e฀ s฀ e฀  ฀ t฀ u฀ m฀ o฀ r฀  ฀ c฀ e฀ l฀ l฀ sǤ฀  ฀ )฀ n฀  ฀ t฀ u฀ r฀ nǡ฀  ฀ b฀ o฀ t฀ h฀  ฀ L฀ O฀ X฀  ฀ a฀ n฀ d฀  ฀ )฀ LǦ ?฀  ฀ p฀ l฀ a฀ y฀ e฀ d฀  ฀ a฀  ฀ p฀ r฀ o฀ m i฀ n฀ e n฀t  r o฀l฀e  i฀n฀ ฀e n h฀a฀n฀c฀i g฀ ฀R฀A฀N฀K฀LǦ฀d฀e฀p฀e฀n฀d฀e฀n฀t฀ ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀m฀a฀t u r e  o s t e o฀c฀l a s t฀sǤ฀ ฀)฀n฀ ฀b฀r฀e฀a฀st  a฀ n฀ c e rǡ฀  ฀ i฀ t฀  ฀ h฀ a ฀  ฀ b฀ e฀ e฀ n฀  ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ ฀L฀O฀X฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀e฀s฀ ฀t฀h฀e฀ ฀g฀e฀n฀e฀r฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀d฀i฀f฀f฀e฀r฀e฀nt i a t฀e฀d  o s t฀e฀o฀c฀l฀a฀s t s  t฀h r o u฀g h  t h฀e฀ ฀a฀c฀t฀i฀v฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀N฀F฀A฀T฀c ?฀ ȋ ? ?ȌǤ฀ ฀L฀O฀X฀ ฀s฀e฀c฀r฀e฀t฀e฀d฀ ฀f฀r฀o฀m฀ ฀C฀R฀C฀ ฀c฀e฀l฀l s  ฀a฀l฀s฀o฀ ฀p฀r฀om t e d  ฀t฀h฀e฀ ฀n฀u c฀l฀e฀a฀r  ฀t฀r฀a฀n฀s฀l฀o฀c฀a฀t฀i฀o฀n฀ ฀o฀f฀ ฀N฀F฀A฀T฀c ?฀ ฀i฀n฀ ฀o฀s฀t฀e฀o฀c฀l฀a฀s฀t฀sǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀lyǡ฀ ฀L O X฀ i n h i b฀i฀t฀e฀d฀ ฀o฀s t฀e฀o b l฀a฀s฀t  ฀d฀i฀f฀f฀e฀r฀e฀n฀t฀i฀a฀t฀i฀o฀nǡ฀ ฀t฀h฀e฀r฀e฀b฀y฀ ฀c฀r฀e฀a฀t฀i฀n฀g฀ ฀a฀n฀ ฀i฀m฀b฀a฀l฀a฀n฀c฀e฀ ฀b฀e฀t฀w฀ee n  b o n e฀ ฀r฀e฀s฀o฀r p t i฀o฀n฀ ฀a฀n d฀ ฀b฀o n e  ฀f฀o฀r฀m฀a฀t฀i฀o฀nǤ฀ ฀B฀a฀s฀e฀d฀ ฀o฀n฀ ฀t฀h฀e฀s฀e฀ ฀f฀i฀n฀d฀i฀n฀g฀s฀ ฀w฀e฀ ฀p฀r฀o฀p฀o฀s฀e฀ ฀a฀ ฀m฀o฀d฀e฀l฀ i n w฀h฀i฀c฀h฀ L O X฀ s u฀p฀p o฀r฀t฀s฀ ฀C฀R฀C฀ ฀c฀e฀l฀l  ฀d฀i฀s฀s฀e฀m฀i฀n฀a฀t฀i฀o฀n฀ ฀i฀n฀ ฀t฀h฀e฀ ฀b฀o฀n฀e฀ ฀m฀a฀r฀r฀o฀w฀ ฀a฀n฀d฀ ฀L฀O฀XǦ฀d฀r฀i฀v฀e฀n฀ ฀)฀LǦ ?฀ ฀p฀r฀o฀d฀u฀c฀t฀i o฀n฀ ฀b฀y  ฀C฀R฀C  ฀c฀e฀l฀l฀s฀ i฀m฀p฀a i฀r฀s฀ ฀b฀o฀n฀e฀ ฀h฀o฀m฀e฀o฀s฀t฀a฀s฀i฀sǡ฀ ฀t฀h฀e฀r฀e฀b฀y฀ ฀p฀r฀o฀m฀o฀t฀i฀n g฀ ฀o s t฀e฀o l฀y฀t฀i฀c฀ ฀l e฀s฀i฀o฀n฀ ฀f฀o฀r฀m฀a฀t฀i฀o฀n in vivo ȋ F i฀gǤ   ?฀dȌǤ฀  ฀ ฀(฀a฀v฀i฀n฀g฀ ฀s฀h฀o฀w฀n฀ ฀t฀h฀a฀t฀ ฀t฀u฀m฀o฀rǦ฀s฀e฀c฀r฀e฀t฀e฀d฀ ฀L฀O฀X฀ ฀d฀r฀i฀v฀e฀s฀ ฀o฀s฀t฀e฀o฀l฀y฀t i฀c฀ ฀l s i o n฀ ฀f฀o฀r฀m฀a t฀i฀o฀n฀ in vivo, ฀ w฀ e฀  ฀ t฀ h฀ e฀ n฀  ฀ a฀ t฀ t฀ e฀ m฀ p฀ t฀ e฀ d฀  ฀ t฀ o฀  ฀ d฀ e฀ t฀ e฀ r฀ m฀ i฀ n฀ e฀  ฀ t฀ h฀ e฀  ฀ s฀ p฀ e฀ c฀ i฀ f฀ i฀ c฀  ฀ s฀ t฀ e฀ p฀ s฀  ฀ o฀ f  b฀ o n฀ e฀  ฀ c฀ o l o n i z a t i o n  ฀ t฀ o  w฀ h฀ i฀ c฀ h฀  ฀ L฀ O฀ X฀  ฀f฀u฀n฀c฀t฀i฀o฀n฀s฀ ฀a฀r฀e฀ ฀m฀a฀n฀i฀f฀e฀s฀t฀e฀dǤ฀ ฀)฀t฀ ฀h฀a฀s฀ ฀b฀e฀e฀n฀ ฀p฀r฀e฀v฀i฀o฀u฀s฀l฀y฀ ฀r฀e฀p฀o฀r฀t฀e฀d฀ ฀t฀h฀a฀t฀ L฀O X  e n฀h฀a฀n฀c฀e฀s฀ ฀t฀h฀e฀ ฀m฀e฀t฀a฀s฀t฀a฀t฀i฀c฀ ฀t฀r฀a฀i฀t฀ ฀o฀f฀ ฀b฀r฀e฀a฀s฀t฀ ฀t฀u฀m฀o฀r฀s฀ ฀i฀n฀ ฀a฀n฀i฀m฀a฀l฀s฀ ฀b฀y฀ ฀s฀t฀i฀m฀u฀l฀a฀t฀i฀n฀g  TWIST1  e x p฀r฀e฀s฀s฀i฀o฀n฀ ฀i฀n  t฀u฀m o r฀ ฀c฀e฀l฀l฀s฀ ȋ ?ȌǤ฀ ฀A฀d฀d฀i฀t฀i฀o฀n฀a฀l฀l฀yǡ฀ ฀L฀O฀X฀ ฀o฀v฀e฀r฀e฀x฀p฀r฀e฀s฀s฀i฀o฀n฀ ฀i฀n฀ ฀b฀r฀e฀as t฀ ฀c฀a฀n฀c฀e฀r฀ ฀h฀as  b e e n  ฀a฀s฀s฀o฀c฀i฀a฀t฀e฀d฀ ฀w฀i฀t฀h฀ 
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Figure legends฀ 
Figure 1. LOX expression in pairs of human primary colorectal carcinoma and 
their matching bone metastasis. ฀)฀m฀m฀u฀n฀o฀h฀i฀s฀t฀o฀c฀h฀e฀m฀i฀s฀t฀r฀y฀ ฀w฀a฀s฀ ฀p฀e฀r฀f฀o฀r฀m฀e฀d฀ ฀u฀s฀i฀n฀g฀  ?฀ ฀p฀a฀i฀r฀s฀ ฀ o฀ f฀  ฀ p฀ a฀ t฀ i฀ e฀ n฀ t฀ sǯ฀  ฀ t฀ u฀ m฀ o฀ r฀  ฀ s฀ p฀ e฀ c฀ i฀ m฀ e฀ n฀ sǤ฀  ฀ A฀  ฀ s฀ t฀ r฀ o฀ n฀ g฀  ฀ i฀ m฀ m฀ u฀ n฀ o฀ s฀ t฀ a฀ i฀ n฀ i฀ n฀ g฀  ฀ f฀ o฀ r฀  ฀ L฀ O฀ X฀  ฀ wa฀s  ฀o b s e฀r v฀e฀d฀ i฀n฀ ฀n฀e฀o฀p฀l฀a฀s฀t฀i฀c฀ ฀c฀e฀l฀l฀s฀ ȋ฀a฀r฀r฀o฀w฀sȌ฀ ฀a฀n฀dǡ฀ ฀t฀o฀ ฀a฀ ฀l฀e฀s฀s฀ ฀e฀x฀t฀e฀n฀tǡ฀ ฀i฀n ฀t฀h฀e฀ d e s m o฀p฀l฀a฀s฀t฀i฀c  t u m฀o฀r฀ ฀s฀t฀r฀o฀m aǤ฀ )฀n  b฀o฀n฀e฀ ȋȗȌǡ฀ ฀L฀O฀X฀ ฀w฀a฀s฀ ฀o฀b฀s฀e฀r฀v฀e฀d฀ ฀i฀n฀ ฀o฀s฀t฀e฀o฀c฀y฀t฀i c  ฀l฀a฀c u n฀a eǤ฀ ฀S฀c฀a฀l฀e฀ ฀b฀a฀rǣ฀  ?Ǧ฀m฀mǤ 
 
Figure 2. High LOX expression in colorectal cancer cells promotes osteolytic lesion 
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Figure 3.฀ Systemic delivery of tumor-secreted LOX enhances osteolysis and tumor 
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Figure 6.฀ Systemic delivery of tumor-secreted LOX promotes the settlement of 
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Histomorphometry TRAP staining 
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